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Project No. 53221s-·ooo1 

City of San Diego 

Woodward-Clyde Consultants 

Economic Development Division 
1222 First Avenue, MS 205 
San Diego, California 92101 

Attention: Mr. Richard D. Johnson 

SITE ASSESSMENT PLAN 
MISSION BAY LANDFILL 

Gentlemen: 

In accordance with our agreement and your authorization of 
AugustS, 1983, we have prepared the attached Site Assessment 
Plan to evaluate the possible presence of hazardous materials 
at the Mission Bay Landfill site. The conceptual scope of this 
study was initially discussed during our meeting on August 4, 
1983. . 

Our approach is tailored to respond specifically to the study 
objectives as defined in the August 4, 1983, meeting. These 
are to: 1) provide a reasonable level of confidence in under
standing whether hazardous materials are present at the land
fill; 2) if present, to develop information on the types of 
materials and their concentrations; and 3) based on the data 
collected, provide an assessment on the need for remedial 
measures and to recommend further site studies, if appropriate. 
The proposed scope of work is an initial site assessment study 
and is not expected to be a "Site Characterization Study" as 
~nterpreted in EPA's Superfund terminology. 

We expect that following City, County and State review of this 
plan an agreement on the specifics of the field and laboratory 
programs will be reached. This will allow us to mobilize 
within three days to implement the agreed upon program. Our 
schedule to accomplish the work is described in Section 4.0 of 
the plan. It is a tight schedule, however we believe that it 
can be met. If there is the flexibility to modify the sched
ule, cost savings would be available in reduced analytical 
testing costs. The cost estimate for this program is submitted 
under separate cover . 

Consulling Engineers. Geolog1sts 
and Env1ronmental Sc1ent1sts 

OH1ces 1n Other Pnnc1pal C1t1es 
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Woodward-Clyde Consultants 

We trust that the accompanying Site Assessment Plan meets your 
needs. If you wish to discuss any aspect of the plan please 
call at your convenience. 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

~[?~ Steven C~y 
R.E. 185 ~ 

SCH/JDH/eej 

(20) City of San Diego, Economic Development Division 
Attn: R. D. Johnson 

(6) County of San Diego, Department of Health Services 
Attn: D. Merk 

j 
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1.0 INTRODUCTION 

SITE ASSESSMENT PLAN 

MISSION BAY LANDFILL 

1.1 Background 

The Mission Bay Landfill, occupying about 115 acres, is 
bounded by the San Diego River Channel to the south, Inter
state 5 to the east, Mission Bay to the north, and Sea World to 
the west, in the Mission Bay area of San Diego, California (see 
Figure 1). Sea World Drive divides the site into two sections 
in the eastern part of the landfill. The property bounded by 
Friars Road and Fiesta Island road east of Sea World Drive is 
about 35 acres, and is the proposed location of a Ramada Inn 
development. To the extent feasible, this parcel is to be 
studied first and the remaining landfill area subsequently • 

We understand that the landfill was operated by the City 
of San Diego .for about seven and one-half years, between July 
1952 and December 1959. The filling started from Mission Bay, 
moving eastward toward the present location of Interstate 5. A 
trench (cut and cover) method was used in the operation. Until 
recently it was believed that only Class II and Class III 
wastes were accepted, but it now appears likely that the 
landfill may have received industrial wastes from operations in 
the San Diego area. This study is designed to assess the 
potential presence of hazardous wastes in the landfill. 

1.2 Site Conditions 

The Mission Bay Landfill is covered with hydraulic fill 
(dredged material) and is underlain by alluvial deltaic soils 
(Woodward-Clyde Consultants, 1969, 1970, 1980, 1981). The site 
currently supports a sparse growth of scrub brush and reed 
grasses. A profile of the landfill is depicted in Figure 2. 
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In the eastern 35-acre parcel, the hydraulic fill is 
about 4 to 19 feet thick, consisting of gray to brown, silty, 
fine to coarse sand and sandy silt with abundant shell frag
ments. Underlying the hydraulic fill is the landfill waste 
which previous borings indicate ranges from about 2 to 14 feet 
in thickness in this area. 

Underlying the landfill are alluvial soils that extend 
to the limits of previous investigations (about 100 feet) . 
This alluvium consists of interbedded silty sands, silts, and 
clays, underlain by a basal gravel layer. The ground-water 
table fluctuates with depths varying from within the landfill 
to a few feet beneath it. Ground water is brackish and gener
ally drains to Mission Bay and the San Diego River. 

1.3 Objectives 

The objectives of this study are to: 

1. Provide a reasonable level of confidence in under
standing whether hazardous materials are present at 
the landfill site. 

2. If present, to develop information concerning the 
type and concentrations of the hazardous material 
constituents. 

3. Based on the data collected, provide an assessment 
on the need for remedial measures and to recommend 
further site studies, if appropriate • 

The plan which follows is designed to accomplish these 
objectives while minimizing potential risks to investigators 
and the public, and while minimizing the potential for surface 
contamination from drilling activities. 

1.4 Review of Data 

In preparation of this site assessment plan we have 
reviewed available data on the site. In addition to wee 
reports on the eastern 35-acre parcel and investigations for 

2 
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Sea World Drive (1969, 1970, 1980, and 1981), these data 
included the following: 

1. City files and photographs • 

2. Site visits and interviews with personnel likely to 
be familiar with historic landfill operations. 

3. Information available from the Regional Water 
Quality Control Board, u.s. Geological Survey, San 
Diego Fire Department; California Division of Mines 
and Geology and San Diego Air Quality Management 
District. 

The information developed during this review is summarized 
below • 

1.4.1 City Files and Photographs. 
File data provided by the City include a report by John 

K. Patterson on Mission Bay dated Octob~r 1965; file data from 
1955 to date (Table 1) and drawings and photographs of the site 
(Table 2). From this review we were able to assess the fol
lowing: 

1. The landfill operated from July 24, 1952 to Decem
ber 7, 1959. 

.. 
2. Approximately 25,000 yd 3 of material were disposed 

at the site monthly and this was divided about 
equally between city (municipal) and public dis
posal. 

3. The area used is not well documented but is presumed 
to have covered approximately 115 acres as indicated 
in Figure 1 . 

4. The trench method (cut and cover) was utilized for 
disposal. The ditches appear to have been about 
15 feet deep (up to 5 to 10 feet below ground water) 
by 60 feet wide. A cover of 3 to 4 feet was placed 
following filling operations. The photographs 
confirm this type of operation . 

5. Aerial photography dated March 4, 1958, at an 
approximate scale of 1" = 1,000', was obtained from 

3 
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Teledyne Geotronics and interpreted. Trenches 
utilized for disposal seem to be visible on the 
photography and our interpretation is shown on 
Figure 3. This indicates that trenches were appar
ently excavated in the north-south direction on the 
eastern and western parts of the landfill and in an 
east-west orientation in the central part. Some 
ponding of liquids is noted in the photographs. 

6. Industrial wastes were disposed at the site as 
sludges, liquids or in barrels (drums). These would 
probably be representative of waste generated by San 
Diego industry at that time, and information on 
these types and quantities are summarized in Table 
3. 

7. Pike's Airport, a San Diego Gas & Electric Company 
facility, and other industrial facilities were 
present at the site prior to landfilling operations. 

8. Photographs do not record barrel or liquid disposal 
at the site . 

1.4.2 Site Visits and Interviews. 

We have visited the site and have interviewed personnel 
who have information regarding landfill operations. The site 
visit and interview yielded the following information: 

1. East-west oriented topographic undulations currently 
present at the site may be indicative of landfill 
trench locations and surface settlements may suggest 
the extent of landfilling. 

2. There are no surface indications of waste leachate 
at the site or in the river channel and no odors are 
noticeable at the site. 

3. On-site personnel recollect that from one to several 
hundred barrels of waste were received daily at the 
site and the disposal procedure was to place these 
in the deepest part of the trenches below water. It 
was believed the barrels contained highly corrosive 
liquids that, if spilled, would damage the operating 
equipment. 

4. The trenches were oriented primarily in the east
west direction to mitigate wind effects on landfill 

4 
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operations. This may have been the case only in the 
central part of the site (see Figure 3). 

1.4.3 Data from Other Agency Contacts. 

A summary of other agency contacts is presented in 

Table 4. No directly applicable data were collected from these 

sources. 

1.5 DeveloEment of Work ScoEe 
The objectives of this study are described in Sec-

tion 1. 3. The primary emphasis of the field sampling and data 
collection activities is to evaluate the possibility that 
hazardous materials are present at the site. If significant 
hazardous materials are identified then, in all probability, 

more detailed site studies will be needed to develop site 
characterization and to formulate a remedial action program. 

If hazardous materials are not detected in this study, it is 

important that the scope of the study and the data developed be 

sufficient so that regulatory review will find acceptable the 

conclusion that hazardous materials are not present at the 

site . 

In developing our approach we have attempted to quanti

tatively assess the number of sampling points needed to meet 

the study objectives. Two types of sampling are needed in this 

study: 1) sampling to assess the presence and location of 

buried metallic drums; and 2) sampling to assess hazardous 

materials in the landfill. 

At this site, it is anticipated that drums which are 

below the water table probably have decomposed. Thus any 

intact drums are at shallower depths above the water table. In 

our opinion, the most cost-effective method to locate metallic 

drums in the landfill is by geophysical techniques. Based on 

our experience we believe that a positive magnetic anomaly 

probably can be obtained to indicate a buried drum at this site 

to a depth of about 30 feet. This is considered to be 

5 
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applicable to intact drums and also possibly corroded drum 
fragments, as the magnetic detection limit is primarily 
determined by the depth to a given total weight of 
ferromagnetic material, whether as part of an intact drum or as 
separate particles in a subsurface soil matrix. 

Based on the assumption that the geophysical survey will 
be definitive relative to locating drums or drum remnants if 
the survey is made directly over the drum, we have estimated 
the number of sampling points that would be needed at this site 
to detect at least one drum based on an assumed random dis
tribution of drums and Poisson probability. The results are 
presented on Table 5 . 

Table 5 indicates that if 5,000 drums are present at the 
site and if we take geophysical readings at 2,000 locations, we 
would be almost certain to detect at least one drum. However, 
if only 500 drums are present and only 100 sampling points are 
used, there is only a very small (perhaps about one in twenty) 
chance of detecting a drum. We plan to complete a magnetometer 
survey with magnetometer readings every 50 feet on 500-foot 
grids, approximately 670 sampling points. If we assume an 
average of two barrels per day were disposed of in landfill 
operations, then approximately 4, 000 barrels may have been 
placed in the landfill. If only half of these barrels (2,000) 
are presently detectable, this analysis would indicate about 
three chances in four of detecting at least one barrel as 
indicated in Table 5. 

We plan to perform a continuous electromagnetic con
ductivity (EM) survey along the same grid (500-foot) as the 
magnetometer. EM provides a shallower (above the saline water 
table) but wider coverage for the evaluation of the presence of 
barrels. EM also provides more depth-specific information. 
Thus it would supplement and help to interpret the magnetometer 
survey as well as provide data in the area along the grid lines 
not covered by the magnetometer survey. This spacing of EM 

6 
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lines should cover and provide data on about 8 percent of the 
landfill volume. 

To assess the presence of hazardous materials in the 
landfill, we plan to obtain and test gas, water, landfill, and 
soil samples. The chemical constituents obtained from the test 
results will be indicative of the likelihood that hazardous 
materials are present in the landfill. The probability of 
detecting such hazardous materials is directly related to the 
proportion of contaminated landfill and the number of indepen
dent samples. This relationship is approximated in Figure 4 
for an assumed Poisson distribution. Based on Figure 4, our 
analysis is that about 40 independent, ran~om samples provide a 
reasonable confidence level of detecting significant hazardous 
waste. To obtain about 40 equivalent independent samples, we 
plan to drill five gas and 20 water monitoring wells as 
described in more detail below. In each boring we will obtain 
and test samples of gas or water, landfill material, and soil. 
Thus each of the 25 borings will include three discrete 
samples, or 75 discrete samples in total. However, as 
described below, the borings are not all randomly located and 
the samples are not totally independent. Thus we consider this 
program to provide about 40 independent samples. 

We feel that the proposed approach has at least an 
80 percent chance of detecting hazardous materials if present 
in significant quantities. Further, this number of samples is 
sufficient to allow the establishment of statistical confidence 
levels following the study. 

The combined geophysical and boring sampling approach 
allows for the detection of both intact drums and soil and 
ground-water contamination from ruptured drums or other 
sources. Utilizing this approach, we have developed an inves
tigation and data collection program as follows: 

1. Conduct geophysical investigation to detect buried 
metallic drums, possible shallow contamination, 

7 
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depth of landfill material and the depth to ground 
water. This investigation will be conducted at a 
grid of 500 feet in the western portion of the 
landfill, and at a grid of 250 feet in the eastern 
35-acre parcel. 

2. Install five gas monitoring probes including careful 
monitoring of the first two holes to verify applic
ability of health/safety procedures. 

3. Drill 20 borings, collect soil samples, and install 
monitoring wells for water sampling in each well . 

All borings will be on the geophysical grid where the 
geophysical data do not suggest the presence of a buried drum. 
Although not a part of this plan, the City may wish to investi
gate one or more of any magnetic anomalies, interpreted as an 
area with a high likelihood of drums, by excavation. Details 
of our field program are described in Section 2.0 . 

8 
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2.0 FIELD INVESTIGATION 
2.1 General Approach 

The program approach is to first survey the site, then 
conduct site geophysics, install gas monitoring wells, and com
plete the ground-water monitoring wells. Details of the field 
investigation program are provided in the subsequent sections. 
Review of City records and aerial photography provides a 
reasonable understanding of the landfill boundaries (see Fig
ure 1). Additional data on these boundaries will be collected 
from the site geophysics survey. Our field investigation will 
include collection of soil, landfill, water, and gas samples 
for testing from areas within the above described landfill 
boundaries. For the purposes of this study, we believe the 
following types of samples need to be collected: 

0 

0 

Gas Samples. In addition to sampling of existing 
monitoring wells at the Ramada Inn site, we plan to 
install five vapor wells (designated ~s MG1 wells). 
These would draw landfill gas from a radius of as 
much as 100 feet and would provide data on volatile 
gases. 

Ground-water Samples. We plan a total of 16 ground
water sampling wells. These would be of two types. 
The first . would be installations where the ground 
water is within the landfill and the landfill is 
underlain by fine-grained deposits. The finer
grained materials are expected to attenuate con
taminant transport and in these areas the wells will 
be completed in the landfill to obtain water samples 
likely to be representative of landfill leachate. 
These have been designated MW1 wells and would be 
installations completed with the screened interval 
in the landfill. The more likely condition at the 
site will be the landfill underlain by sandy soil 
where the wells would be completed with the screened 
_interval extending to 15 feet below the landfill 
(designated MW2 installations) • The water samples 
collected from these would be representative of 
ground-water conditions beneath the landfill. If we 
confirm that the ground-water gradients are small, 
the water collected from these wells may be cor
related to a larger area within the landfill from 

9 
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0 

0 

0 

which leachate may be assumed to have flowed. Tests 
on water samples would be indicative of only those 
chemicals that are soluble in water. 

Landfill Samples. At the five gas and 16 ground
water sampling locations, samples of landfill would 
be obtained. These would reflect only the con
stituents present at the location of the well and 
would probably not yield significant information on 
the surrounding area. 

Soil Samples. At the five gas and 16 ground-water 
sampling locations soil samples will be collected of 
the cover materials and the soil immediately under
lying the landfill to a depth of at least 10 feet 
beneath the landfill. The cover materials will be 
tested to check for contaminants from bay dredging 
(metals), and the soil samples from below the land-
fill would be for leachate tests that would be 
indicative of materials remaining in the soil or 
soil matrix after leachate has seeped through. 

Background. At four locations outside the known 
landfill boundaries we plan to complete borings to 
collect soil samples and ground-water samples. 
These would provide information of landfill boun
daries, the likelihood of migration from site, and 
possibly on background conditions. 

Other information that may be obtained includes surface 
air quality surveys, sediment sampling in the San Diego River 
channel and in Mission Bay, and samples of soil deeper than 
15 feet below the landfill. We believe that data obtained from 
such samples may be useful but are probably not directly rele
vant to the ~urposes of this study. Accordingly, we have not 
included them in our plan. 

2.2 Site Survey 

The site will be surveyed for the purpose of locating 
our sampling points and to obtain present ground surface and 
ground-water elevations. The site map to be used is an ortho
photo image based photograph dated November 6, 1978. The map 
is adapted from Sheets 214-1695, 218-1695, 214-1701, and 

10 
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218-1701 (Scale: 1" = 200'), provided by the City of San Diego 
(see Figure 1). 

The survey will consist of steel stakes being placed on 
a 500-foot grid corresponding to the City coordinates. Stakes 
at each grid point will identify coordinates as well as eleva
tion to the nearest tenth of a foot. 

·After the monitoring wells have been installed, their 
coordinates will be identified relative to the nearest grid 
location and the elevation of the top-of-well casing will be 
surveyed for each well. 

2.3 Geophysics Task 

Geophysical measurements will be performed to delineate 
areas having the highest probability of containing metal drums 
and contamination. Two geophysical techniques will be used: 
magnetic and electromagnetic (EM) conductivity. The locations 
of the measurements to be made by these techniques are pre
sented on Figure 1. An EG&G Geometries Model 816 magnetometer 
will be used to locate ferrous metal objects. Readings will be 
obtained at a spacing of 50 feet on a 500-foot grid in the 
western portion of the landfill, and on a 250-foot grid in the 
eastern 35-acre parcel. The location of magnetic anomalies 
will indicate the potential location of metal trash in the fill 
surveyed, as well as any drums buried up to about 30 feet deep • 
The frequency with which metal anomalies are detected would be 
indicative of relative quantities elsewhere in the landfill. 

A Geonics EM-31 conductivity meter will then be used in 
its shallow and deep sensing modes (9 and 18-foot depths of 
exploration) to produce maps of near-surface and intermediate
depth metal. The presence of a particular metal anomaly on the 
deep sensing maps and not the shallow sensing maps will be 
indicative of the depth of burial. In addition, the shape, 
extent, and location of such features should also be diag
nostic, based on comparisons with the drum placement methods . 

11 
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The background conductivity values obtained in the deep sensing 
mode may also be useful in locating contamination, although the 
salinity of the water may be so great as to overwhelm any 
variations due to contamination. A 500-foot grid in the west 
and a 250-foot grid in the east will be used for the conduc
tivity survey. 

2.4 Sampling Methods and Procedures 
2.4.1 General 

The sampling program will be used to evaluate the 
presence of hazardous materials in the landfill by obtaining 
soil or solids, liquid, and gaa samples for laboratory analy
sis. The sampling program consists of four parts: 

1. Gas in the landfill material 
2. Soil overlying the landfill 
3. Solids in the landfill material 
4. Ground water at or below the bottom of the landfill 

The methods to be used for site management, borehole advance
ment, soil/solids sampling, well construction and development, 
ground-water sampling, gas sampling, equipment and materials 
decontamination, and chain of custody are presented in the 
following sections. 

2.4.2 Site Management 

Mobilization for Controlled Site Activities. Prior to 
conducting any sampling at the site, we propose to mobilize a 
site office trailer, construct a decontamination facility, and 
to provide an area for parking on the site. Arrangements will 
also be made for utilities for on-site operations and site 
security. The location for the site office will be selected in 
consultation with City personnel. 

Office Trailer and Parking. The office trailer will be 
utilized for site management activities and will provide an 
area for conducting business related to the project. In 

12 
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addition to office space and supplies, a telephone will be 
connected for project communications. A parking area will be 
identified for field personnel. 

Equipment and Personnel Decontamination Facility. This 
facility will be located in consultation with the City and will 
provide facilities for steam cleaning of drilling equipment, 
the collection of wash water in drums for daily disposal, 
portable shower facilities, and storage area for used clothing . 

Security. Arrangements will be made with a professional 
site security firm to provide security control on-site at night 
during our field activities phase. During the daytime hours it 
will be the Site Manager's responsibility to maintain a log of 
personnel at the site and of visitors. After hours, the 
security guard will be responsible for overall site security as 
well as for equipment left at the site . 

2.4.3 Borehole Advancement and Soil/Solids Sampling 

Sample Location Selection. The planned locations of gas 
and water wells are presented on Figure 1. These will all be 
located in areas previously covered by geophysics and have been 
selected as follows: 

0 

0 

Five gas wells, two in the 35-acre Ramada Inn site, 
one in the original San Diego River channel (within 
the landfill) and one each to the east and west of 
the channel . 

Twenty water wells, one each within 20 feet of a gas 
well, one located off-site to the west, two to the 
north off the landfill site (including one in the 
old channel) , and one at the southeast edge of the 
study area; five at 1,000-foot intervals along the 
southern boundary of the study area; and six wells 
located throughout the site on the basis of results 
from the geophysical surveys. 

Sampling Procedure. Boreholes for sampling and for the 
installation of ground-water and gas monitoring wells will be 
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advanced using a truck-mounted drill rig provided by California 
Testing Laboratories. 

Gas Wells. A 

The following procedures will be used. 
24-inch diameter steel casing will be 

driven about 5 feet into the overlying fill to permit a contin
gency seal against toxic borehole gases (see Section 2.7.6 and 
Figure 8). The borehole below will be advanced with a hollow 
stern auger through the casing to the depth of the landfill. 
The excavated spoil will be placed in 55 gallon drums which 
will be kept at the boring location for subsequent pick-up and 
disposal by a licensed hauler. Modified California tube 
samples will be collected of the overlying fill at approxi
mately 5-foot depth intervals, and these will be sealed and 
placed under refrigeration for transport to the laboratory (see 
below) . We will attempt to sample landfill materials with a 
drive (split spoon) or coring sampler. Also, landfill samples 
will be collected from auger cuttings in a plastic bag. When 
drilling has progressed through the landfill, the plastic bag 
will be thoroughly mixed and a composite sample taken in a 
glass jar. Splits of this sample can be obtained if desired. 

The sample bottles will be stored in a "Coleman" type 
cooler kept at about 4°C prior to transport to the SAI labo
ratory. Samplers will be cleaned and decontaminated, as 
described below, before each sample is collected. 

Wells will be constructed of l-inch O.D. polyvinyl 
chloride (PVC) as shown in Figure 5. Couplings will be of 
threaded fitting. If PVC will interfere with laboratory 
analyses, or if temperatures in the landfill preclude the use 
of PVC, 3/8-inch seamed stainless steel will be used (not 
included in cost estimated). The bottom of the well will be 
capped; the cap will have a 1/8-inch drilled hole to allow 
condensate to drain from the well. We will cap the well at the 
surface and insert a threaded hose connection to which tygon 
tubing will be attached. The tubing will be clamped . 
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The boring will be backfilled from the bottom to within 
6 inches of the screened interval with a dry mixture of approx
imately 15 percent bentonite and 85 percent sand. The screened 
interval will be the entire landfill thickness at the well 
location and this depth will be backfilled with pea gravel. 
Above the pea gravel, the dry backfill mixture will be placed 
to the ground surface. Backfill materials will be placed using 
a tremie pipe . 

An outer casing with a cap and lock will be set in the 
bentonite-sand backfill mixture to reduce the likelihood of 
tampering and vandalism. The well numbers will be etched on 
the PVC and marked on the outer casing which will also be 
sprayed day-glo orange or red for visibility. 

Ground-Water Wells. A 24-inch diameter steel casing 
will be driven 5 feet into the overlying fill to permit a 
contingency seal against toxic borehole gases (see Sec
tion 2.7.6 and Figure 8). The borehole will be advanced below 
the casing using a hollow-stem auger. Modified California 
tube samples will be collected at 5-foot intervals in the 
overlying fill, drive (split spoon) samples will be attempted 
within the landfill material, and modified California tube 
samples will be collected to a depth of 10 feet below the 
bottom of the landfill material. All split spoon soil and 
solids samples will be removed from the sampler and placed in 1 
liter wide mouthed, Teflon-lidded, glass bottles. In addition, 
augered landfill material samples will be collected as 
described in the previous section. Sample preservation, 
equipment decontamination, and disposal of cuttings will be as 
described under "Gas Wells". 

After the soil sample 10 feet below the bottom of the 
landfill has been collected, the required depth of screening 
will be determined. If the soil below the landfill is visually 
judged to contain more than 50% sand (retained by No. 200 
sieve) , or if the ground-water level is less than 2 feet above 
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the estimated bottom elevation of the landfill, then the hollow 
stem auger will be advanced to 15 feet below the bottom of the 
landfill. The bottom 10 feet of this boring will be screened 
with 2-inch diameter, threaded Teflon well casing, and the 
annulus up to 2 feet above the screened portion will be packed 
with sand. 

A seal of bentonite pellets will be placed to about 
5 feet above the imported sand pack. The remainder of the 
annulus, in the landfill and overlying fill zones, will be 
backfilled with a sand-bentonite mixture. This well con
struction is designated as MW2 in Figure 5. 

If the soil below the landfill is visually judged to 
contain less than 50 percent sand (retained by No. 200 sieve) , 
and if the ground-water level is more than 2 feet above the 
estimated bottom elevation of the landfill, then a well will be 
constructed with screening extending 5 feet above the bottom of 
the landfill. To do this, bentonite pellets will be used to 
seal the borehole below the landfill, and a 2-inch diameter, 
threaded Teflon well casing will be installed, backfilled with 
sand and sealed as described above. This well construction is 
designated as MW1 in Figure 5. If most of the borings appear 
to be completed as MW2 wells, we will attempt to complete at 
least five wells as MW1 wells in the landfill • 

2.4.4 Ground-Water Well Development and Sampling 
After well construction, the ground-water wells will be 

developed. The well development will be accomplished by 
bailing or pumping in order to agitate the clay and silt 
outside of the well screen and to move these fines into the 
well where they can be removed. 

Ground-water samples will be collected from monitoring 
wells installed on the site. These samples will be analyzed 
for specified organic, inorganic, and metal constituents as 
detailed in Section 2.5 . 
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Measurements of ground-water table elevation in wells 

will be used in an attempt to establish the direction and 
gradient of ground-water movement, if detectable. The ele

vation of the ground-water table at each well will be measured 
prior to each flushing and sampling. An electrical ground-
water level indicator or appropriate measuring tape will be 
used to determine the depth of water below ground surface. The 
top elevation of the well casing will be determined by the 
survey crew after well installation. 

To remove stagnant water, stratified fluids, or residual 
drilling contaminants in or near the filter zone, wells will be 
flushed prior to sampling. The time, method of flushing and 
volume of water removed will be recorded on a sample data 
sheet. During flushing, each well will be bailed and measure

ments made of the water ·temperature, pH, and specific 
conductivity. Bailing will continue until these parameters 
have stabilized for two successive samples. 

After this flushing is completed and the water level has 
stabilized, the first bail or pumped volume of water will be 
used to fill 40 ml septum vials. Successive bails or volumes 

of water will be collected in glass or polyethylene containers, 

as summarized below: 

0 

0 

0 

Volatiles. Samples 
Teflon septum jars • 
until analysis. 

will be collected in 40 ml 
Samples will be stored at 4°C 

Semivolatile and pesticides. Samples will be 
collected in 1 gallon amber jugs with Teflon-lined 
caps. Samples will be stored at 4°C • 

Inorganics. Samples will be collected in poly
ethylene 1 liter containers and preserved with HN03 to a pH less than 2.0. 

2.4.5. Gas Sampling 

Three types of spot gas samples will be colllected: 
1) burrets for CH 4 , co2 , o2 , N2 , etc.; 2) impinger samples for . 
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HCN, H2s, and volatile metallic species; and 3) tenax tubes for 
volatile organic compounds. Gas samples will be withdrawn from 
the newly installed wells and from available wells previously 
installed (we have assumed a total of five are available} by 
direct suction into the sample container or by suction passing 
through a solution (e.g., NaOH) that retains the gas species. 

The gas samples will be delivered to the SA! laboratory 
on a daily basis and analyzed immediately or refrigerated for 
subsequent analysis. 

in Section 2.5. 

The analytical procedures are described 

2.4.6. Equipment and Materials Decontamination 

The following procedures will be used for decontami
nation of: 

1. drilling equipment and vehicles, 
2. sampling equipment, and 
3. well construction materials. 

Drilling Equipment. A temporary decontamination facil
ity will be constructed on site. This facility will consist of 
a 4-inch concrete slab with perimeter berms and drainage to 
collect and isolate the wash water in a lined sump. The sump 
will be emptied at the end of each working day into drums or by 
removal by a licensed hauler in a vacuum truck. The following 
procedures will be used between each boring/well for each drill 
rig: 

and 

all 

1. Steam rinse with potable water to remove mud, 
2. Steam wash with a mixture of low-sudsing detergent 

and potable water, and 

3. Steam rinse with clean, potable water. 

The inside of the hollow-stem auger flights, drill rods 
drill bits (particularly roller bits, if used) , as well as 

couplings and threads will be cleaned. Otherwise, 

• 18 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• 

• 

Project No. 53221S-0001 Woodward·Ciyde Consultants 

decontamination will be limited to the back portion of the 
drill rig and to those parts which come in direct contact with 
samples or casing, or drilling equipment that is placed into 
the borehole • 

Sampling Equipment. Sampling equipment includes all 
sampling devices, spatula, trowels, etc. Sampling equipment 
will be decontaminated between sampling points, except between 
landfill samples to be c~mposited, utilizing the procedure 
described for drilling equipment or as follows: 

1. Scrub with potable water to remove mud and residue, 
2. Scrub with a Liquinox-potable water solution using a 

hard bristle brush, 

3. Rinse with deionized water, and 
4. Rinse with hexane. 

The decontamination of the sampling equipment will take 
place at the site of the borehole. Decontaminated sampling 
equipment will be placed in sealable plastic bags for storage 
between use. Buckets containing wash and rinse water will be 
stored in drums at the drilling location • 

Well Construction Materials. All well casings and sand 
backfill materials will be sterile or will be decontaminated 
prior to delivery at the site. They will be hermetically 
sealed in plastic containers and stored at a central site 
location or in the WCC San Diego office up until the time of 
installation. 

2.4.7 Chain of Custody Plan 

The Chain of Custody (COC) plan will include the use of 
a field logbook, sample identification labels and tags, and COC 
forms for sample record keeping. Sample labels and tags, chain 
of custody forms, and other field data records will be ser
ialized prior to their use in the field. This procedure will 
facilitate control and tracking of their use . 
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We plan to utilize wee sample labels and chain of 
custody forms as shown in Figures 6 and 7, respectively. 

Field samples will be assigned identification numbers as 
follows: 

MB-01-SB-03 

where: MB is the project name (Mission Bay) or is the sampling station 
SB is the sample type 
03 is the sample number at sampling station 01 

Designations for sample type will be as follows (see also 
Table 6): 

GA: Gas sample 
GW: Ground-water sample 
SB: Subsurface soil sample 
WS: Landfill waste sample 

Saii)pling stations and sampling numbers will be sequentially 
numbered. This nomenclature may be modified by the Site 
Manager but the need for and the nature of modifications will 
be documented. 

Field logbooks will provide a record of procedures as 
performed in the field. Logbooks will be bound, hard cover 
field books. The pages of the logbook will be numbered consec
utively and pages will not be removed for any reason. Entries 
will be made in waterproof, indelible ink . 

At the conclusion of the field investigation, all eoe 
records shall be placed into a project file for reference. 

2.5 Laboratory Analysis 

2.5.1 Overview 

Past activities in the general area suggest that the 
Mission Bay landfill could have received a variety of hazardous 
wastes, including electroplating sludges, degreasing agents, 
cyanides, organic solvents, spent acids/gases, PeB's, etc . 
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However, there is no record of the quantities of these and 
other hazardous wastes buried in the landfill. As a result, it 
is difficult to design an analytical program that would com
pletely identify and quantify the wide spectrum of hazardous 
constituents present in the landfill and its surrounding 
environment. 

2.5.2. Analytical Approach 

The total number of samples collected is described in 
Table 6. Our approach to the analytical program is such that 
the needed information is developed within the study schedule. 
Because the schedule is such that there is little time avail
able to complete a phased, laboratory study, we have planned to 
obtain the information in one round of laboratory testing which 
does not allow use of screening information to minimize costs. 

The analytical program consists of testing the soil, 
landfill material, and ground-water samples for three groups of 
parameters, as follows: 

0 

0 

0 

Group A: pH, total cyanides, sulfides, fluoride, 
and phenols 

Group B: Heavy metals (arsenic, cadmium, chromium, 
copper, lead, mercury, nickel and zinc) 

Group C: EPA listed organic priority pollutants, 
including pesticides and PCB's . 

Only EPA-approved extraction and analytical methods will 
be used (EPA, 1979). For heavy metals, the samples will be 
extracted with nitric acid (California Department of Health 
Services, 1983). The samples will be characterized chemically 
according to the above proposed parameters. They will not be 
tested for such hazardous properties as EP toxicity, igni ta
bili ty, corrosivi ty, reactivity, or toxicity to fish (Cali
fornia Department of Health Services, 1983). The specific~· 
testing program.for these materials is defined in Table 7 . 
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The gas samples collected from gas monitoring wells 
(GAl, GA2, GA3, GA4) will be analyzed for major components 
(CH 4 , co2 , N2 , o2 ) by gas chromatography and toxic components 
(HCN, H2s in impinger samples) by conventional chemical methods 
(EPA, 1979). Gas samples will also be tested for the analysis 
of volatile organics by GC/MS methods. 

2.6 Laboratory Quality Assurance and Quality Control (QA/QC) 
WCC/SAI will use federally approved QA/QC procedures 

such as the U.S.EPA Interim Guidelines and Specifications for 
Preparing Quality Assurance Project Plans (QAMS-005/80), 
December 29, 1980. 

In general, our objectives are that: 

0 

0 

0 

0 

Data should be accurate in terms of their agreement 
with reference to true values 

Data should be precise in that there is agreement 
among individual measurements made under similar 
conditions 

Data should be comparable to other data for eval
uation purposes 

Data should be reproducibly obtainable under similar 
conditions, whether generated by our laboratory or 
another. 

The laboratory QA/QC plan is presented in Table 8 • 
This quality assurance plan is intended to cover the 

parameters and situations that are currently anticipated in 
this project. These procedures will be followed by all person
nel on the project. Upon receipt of samples in the laboratory, 
all samples will be assigned an SAI log number (cross-coded 
with the project's field numbering) 

will be recorded in a bound logbook. 

and pertinent information 

This log number will be 
carried through all analyses on the same sample and recorded on 
the sample container in waterproof ink. Samples will be stored 
and analyzed in accordance with methods established in the work 
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plan (Section 2.5.2). The laboratory task manager will direct 
work performance for each sample using standard internal 
documentation. 

The work assignment will be given a unique "project" 
file, which includes· the work statement, the approved work 
plan, the approved QA plan, all field documentation, analysis 
request forms, analytical results reports, and copies of QA/QC 
forms for permanent records. Raw data sheets will also be 
included, as will be cost tracking information and general 
correspondence and log books. 

After the aha lyses are completed, 
extracts-digests) will be archived and 

samples (or sample 

stored for project 
duration. Archived samples will be so noted in the sample log 
book as to conditions and location. 

2.7 Health and Safety Plan 
2.7.1 Introduction. 

This Plan establishes'requirements and provides guide
lines for worker and public safety during implementation of the 
sampling program at the Mission Bay Landfill. 

A copy of this plan will be provided to wee employees 
assigned to participate in the sampling program and to an 
authorized representative of each firm hired to assist with 
field sampling. wee employees will not be permitted to partic
ipate in the sampling program unless they submit a signed 
Employee Safety Compliance Agreement (attached) to the Project 
Manager. Subcontractors will also not be-permitted to partici
pate in the program unless they submit a signed Subcontractor 
Safety Agreement (attached) to the Project Manager. 

2.7.2 wee Health and Safety Authority. 
The health and safety of wee employees is the responsi-

bility of wee management, which has established a health and 
safety program and a chain of authority for implementing the 
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program. The chain of authority comprises the Chief Executive 
Officer, Corporate Health and Safety Officer, Group Health and 
Safety Officer, Project Manager, and Site Safety Officer. The 
responsibilities and authorities of these officials are defined 
in WCC's Health and Safety Manual (November 1981). 

Briefly, the Project Manager· is responsible to provide 
for the safety of all members of the project team and carries 
out that responsibility by executing the Plan. The Site Safety 
Officer will be an SAI industrial hygienist. He will be 
responsible for safety considerations during field operations 
and will report to the Project Manager. When necessary, the 
Project Manager consults with the wee Group or Corporate Health 
and Safety Officer on policy and safe operating procedures. 
Both the Group and Corporate Health and Safety Officers have 
the authority to conduct safety inspections and to take what
ever action they deem necessary to improve safety and correct 
infractions of project safety rules and requirements. 

2.7.3 Hazard Assessment. 

A description of the current and historic site con
ditions is presented in Sections 1.2 and 1.4 and our sampling 
program is described in Section 2.4. This section presents an 
assessment of the hazards to which our employees and subcon
tractors may be exposed during the field investigation. 

In that all wastes at the site were buried, risk of 
worker exposure will occur only during subsurface 
Drilling into the wastes could expose or release 
and/or toxic materials and vapors, which could 
inhaled, or sorb through the skin. Handling of 

sampling. 

flammable 

ignite, 

samples 

be 

of 
hazardous materials could result in injury or illness due to 
direct skin contact or contact with the eyes. 

A summary of the waste materials which are believed to 
be potentially present at the site, and their associated 
intrinsic hazards, is presented in Table 9 • 
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If personnel exposure occurs to any chemical substance, 
injury or illness will occur only if personnel are exposed for 
a sufficient period of time to amounts high enough to cause 
injury or illness. Thus, for most substances, there is a dose 
threshold. Carcinogens are an exception; however, most exhibit 
a time threshold. Thus, protecting workers against exposure to 
harmful chemical substances is a matter of preventing over 
exposure rather than no exposure . 

Twenty-four years have passed since the site was closed 
to waste disposal. It is likely that the saline environment 
has corroded any drums containing hazardous materials suffi
ciently to release their contents and that these contents, as 
well as materials which may have been discharged directly to 
the trenches, have undergone substantial dilution and chemical 
and biological transformation. It is thus possible that the 
concentrations of any chemical wastes in soil and water samples 
and released to the air during the sampling process will be 
below harmful levels. In addition, the geophysical survey 
program (Section 2.3) is expected to detect any intact metallic 
containers which may contain concentrated hazardous wastes at 
the borehole locations. Nevertheless, certain safety pre-
cautions need to be taken. These precautions are presented in 
the following sections of this plan . 

2.7.4 Health and Safety·Directives. 

1. wee and project subcontractor employees are required 
to take a wee-approved medical examination before 
beginning sampling operations unless they have 
already taken the examination during the past 
12 months. The examination is designed to detect 
work-related disease symptoms. 

2. All field personnel, including subcontractor per
sonnel, will attend a safety orientation/training 
session before beginning sampling operations. This 
meeting is tentatively scheduled for August 30, 
1983 . 
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3. All wee and subcontractor employees are required to 
use the safety equipment prescribed in Section 5.0 
in the manner specified. 

4. All field personnel must notify the wee Project 
Manager or Site Manager before beginning sampling 
operations. A daily record will be kept in the 
field logs on the number of hours each person spends 
on the site and the work each performs. No one will 
be allowed to engage in drilling and sample col
lection operations alone . 

5. Accidents, injuries, and illnesses, no matter how 
serious, must be reported to the Project Manager or 
Site Manager immediately. These incidents must be 
reported by the Project Manager to the Group Health 
and Safety Officer in writing within 24 hours of 
their occurrence . 

6. A well marked restricted zone will be established 
for each sampling location. The zone will have a 
m1n1mum radius of 40 feet around the sampling 
location. Entry into restricted zones will .be 
limited only to authorized personnel wearing the 
appropriate protective gear. All other individuals 
will be required to stand outside and upwind of the 
zone. 

7. A flag or ribbon will be attached to the drill rig 
as a wind direction indicator. Before drilling 
begins, the drill rig will be positioned downwind of 
the point of intrusion so that workers may work 
upwind of that point. If wind direction in the a~ea 
is known to change, the drill rig will be positioned 
downwind of the direction the wind usually blows . 

8. Smoking, eating, drinking, taking medication, and 
applying cosmetics will be prohibited on the site 
except in designated areas. Before engaging in 
these activities, personnel will be required to wash 
their hands and faces . 

9. All personnel will shower thoroughly after work each 
day. 

2.7.5 Safety Equipment. 

Personal Protective Equipment. An adequate supply of 
equipment listed below will be available in the field for all 
field personnel . 
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1. Plastic or rubber coveralls or two-piece suits 
(disposable types preferred). 

2. Heavy-duty neoprene gloves for drill rig oper
ators and assistants (Edmont-Wilson "Scorpio" or 
equivalent); 10-mil nitrile gloves (Norton, 
Style LA-102-G or equivalent) for sampling 
personnel. 

3. Splash-proof goggles . 

4. Neoprene or rubber boots. Boots worn by drill
rig personnel should have steel toes. 

5. Hardhat. Hardhats must be worn by individuals 
·working within 10 feet of the drill rig • 

6. Half-mask respirator equipped with air-purifying 
cartridges. Cartridges will be capable of 
protecting against organic vapors, acid gases, 
dusts, fumes, and mists. 

Auxiliary Equipment . 

1. First aid kit 

2. Fire extinguishers, 2 units, 10-lb capacity with 
U/L rating of 4A-40BC. Must be kept on drill 
rig • 

3. Portable eye-wash station, one unit. 

4. SCBA, two 30-minute units per drilling. 

2.7.6 Industrial Hygiene and Emergency Response Procedures 
General. The investigation at the landfill site is 

formulated to provide for the public and field personnel 
safety, as well as to comply with Section 41700 of the 1983 Air 
Pollution Control Laws, San Diego County: 

Chapter 3. Emission Limitations 

Article 1. General Limitations 
41700. Except as otherwise provided in Section 417003 no 

person shall discharge from any source whatsoever such quan
tities of air contaminants or other material which cause 
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injury, detriment, nuisance, or annoyance to any considerable 
number of persons or to the public, or which endanger the 
comfort, repose, health, or safety of any such persons or the 
public, or which cause, or have a natural tendency to cause, 
injury or damage to business or property . 

Monitoring Equipment. 

1. Organic vapor analyzer (OVA), preferably with a 
photoionization detector. 

2. Combustible gas meter . 

3. Cyanide and hydrogen sulfide gas passive detec
tor with alarm. 

Monitoring Procedures and Boring Site Hazard Scenarios. 
OVA. The OVA will be set to operate in the total 

organic vapor mode and to operate continuously from the 
time drilling begins to the time sampling at a given 
location has been completed. The sampling probe will be 
positioned in the breathing zone of the person working 
closest to the boring. The probe will be mounted on a 
suitable device and the alarm mechanism set to sound at 
100 ppm. The photoionization detector is insensitive to 
methane; for that reason it is preferred over flame 
ionization detectors for this OVA application, where 
methane is expected. 

Hazard Scenario I. If the alarm sounds or if a 
reading of 100 ppm is obtained and persists, sampling 
personnel will immediately stop work and the Site 
Manager will be notified. Under no circumstances is 
work to be resumed until permission is given by the Site 
Manager or Project Manager. If necessary, the drill rig 
may be moved. A total organic vapor reading of 100 ppm 
does not indicate that conditions are immediately 
dangerous; and the recommended cartridges will provide 
sufficient protection to allow personnel to move the 
drill rig and other equipment away from the boring 
without harm if the move is performed without delay. 

Combustible Gas Meter. The combustible gas meter 
should be used to determine the presence of combustible 
concentrations of gases, such as methane, in or around 
the boring. 

Hazard Scenario II. If dangerous levels of combus
tible gases are encountered, drilling will be stopped 
and restarted when spark-proof drilling and sampling 
gear are used . 

Cyanide Gas Detector. Cyanide wastes may have been 
disposed of at the landfill. Because the subsurface may 
be acidic, cyanide gases and vapors could well up from 
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the borings. The OSHA threshold limit values are 5 ppm 
for NaCN and KCN and 10 ppm for HCN. The immediately 
dangerous to health levels ( IDHL) are 50 ppm for the 
salts and 50 ppm for the gas (HCN). In addition, 
hydrogen sulfide gases (IDLH of 300 ppm) may be present, 
due to the presence of sulfide-producing bacteria or 
other wastes and could be released by the borings. 

Passive cyanide gas detectors (MDA Scientific HCN 
Monitox) capable of detecting HCN and H2 s and sounding 
an alarm if levels exceed OSHA threshord limit values 
(10 ppm for HCN; alarm sounds at 2 ppm for H S) will be 
used at each boring location during the sampfing opera
tions. 

Hazard Scenario III. If the alarm sounds, drilling 
and sampling work will stop at that location, all 
personnel except for two drilling personnel will leave 
the restricted area, and the borehole casing will be 
sealed with a prefabricated plate (see . Figure 8). I.n 
this way any borehole should be sealed well in advance 
of an accumulation of hazardous concentrations of 
cyanide or hydrogen sulfide gas, to which field per
sonnel or the public could be exposed. Samples of the 
gas within the borehole will then be taken and analyzed 
to verify the presence of cyanide or hydrogen sulfide 
gas in toxic concentrations. 

After the analytical results are available on the 
types and concentrations of gas present in the borehole, 
an evaluation will be made of the need to perform work 
at that location beyond further gas sampling. If, prior 
to sealing the borehole casing, any signs of narcosis 
(dizziness or disorientation) are noted, then the casing 
will be sealed only after the 30 minute SCBA units have 
been put on. 

Public Safety. As outlined above, boring site contin
gencies have been developed for what are believed to be the 
major elements of potential hazards associated with the field 
operations of this investigation. Given the uncertainties of 
subsurface exploration in landfills, however, there is a 
potential for unforeseen emergencies to occur with 
impact on the public safety. Different scenarios 

possible 

can be 
considered, however, we believe that given the precautions 
detailed in this plan, the probability of the occurrence of 
unforeseen emergencies that would affect the public safety is 
small; nevertheless, a meeting is planned (Section 3.0) to 
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discuss these scenarios and to prepare for such an event. At 
this meeting guidelines and requirements for protecting local 
residents in the event of major fires and explosions and 
off-site migration of chemicals from the site will be 
addressed. Elements of the discussion will include: 

0 

0 

0 

0 

Names, responsibilities, and authority of personnel 
assigned to implement an emergency plan 

Procedures for detecting and quantifying airborne 
chemical contaminants that may migrate off the site 

Site security, including preventing public entry to 
the site 

Daily shutdown procedures, including daily reporting 
and record-keeping requirements. 

2.7.7 Project Personnel. 

ations: 

The following are the key personnel during field oper-

Project Manager •.•••....•.••••.••• Steven C. Haley 
Project Technical Manager •••••.••• Opjit S. Ghuman 
Site Safety Officer .••••..•••••..• William D. Ellis 
Site Manager •••...•.....•.....•.•. James D. Hartley 

30 



• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

Project No. 53221S-0001 Woodward-Clyde Consultants 

3.0 COMMUNITY RELATIONS SUPPORT 

wee will provide personnel, records, and other support 
services as requested to support the Mission Bay Landfill 
community relations needs of the City. Our community relations 
support will focus on advising emergency response officials, 
the media, and the public, as needed, on past, current, or 
planned investigation activities on the site. This information 
will be disseminated at the following times: 

1. At an emergency response information meeting, to be 
held during the week of August 22-26, to which 
representatives from the following groups will be 
invited: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

City Fire Department 
City Police Department 
County Department of Health Services 
California Highway Patrol 
Sharp Cabrillo Hospital 
County FMS 
Harbor Patrol 
Air Pollution Control District 
Sea World 
Office of Disaster Preparedness 
City Council 
County Board of Supervisors 
Regional Water Quality Control Board 
California Fish and Game 
Hazardous Materials Branch, U.S. Coast Guard 
City Solid Waste Management Division 
City Manager's Office 
City Sewer District 
SDSU Dept. of Public Health 
UC San Diego Dept. of Public Health 
Chamber of Commerce 

The purpose of this meeting will be to inform 
particularly involved or concerned offices or 
agencies of the field investigation program and the 
contingencies planned for responding to potential 
hazards. An important outcome of this meeting will 
be the formulation of a notification and briefing 
network program . 

2. At a pre-site investigation meeting, to be held on 
the site during mobilization of site facilities and 
prior to the initiation of investigation activities, 
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to which representatives from groups requested by 
th~ City will be invited. 

The purpose of this meeting will be to inform 
the public regarding the site investigation program, 
to present the Health and Safety Plan for the 
project, and to answer questions pertaining to the 
results of our review of site literature, aerial 
photographs, and other data. 

3. During the field investigation, the Site Manager 
will set aside ~ hour, between 5:30 and 6 PM daily, 
to meet with the public and the media, and to answer 
questions regarding the progress of work at the 
site. A brief description of the day's activities 
will be prepared and distributed at that time. 

4. Prior to submittal of the Final Report of 
investigation, wee will attend a meeting with 
City (and others invited by the City) to discuss 
results of the investigation and the content of 
Final Report. 

the 
the 
the 
the 

5. After submittal of the Final Report, wee can provide 
support as needed to aid the City in its community 
relations efforts. This support may include items 
such as drawings, maps, presentations, and personnel 
as necessary. (This work is not a part of this 
plan.) 
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4.0 PROJECT SCHEDULE 

It is recognized that the project schedule is extremely 
tight but is attainable, provided there are no delays in the 
review process, drilling, and laboratory analysis • 

The proposed schedule is presented in Figure 9 • 
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Document 
No • 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Table 1. List of Documents Reviewed 

Date Subject 

12/30/54 Meeting Notes 
(City Notes) 

01/03/55 Fill Estimate 
(City Notes 

03/31/55 

05/16/55 

05/26/55 

06/13/55 

06/23/55 

02/18/57 

06/06/57 

Compaction Test 
(City Memo) 

Compaction Test 
(City Memo) 

Compaction Experiment 
(City Memo) 

Rubbish Quantity 
(City Memo) 

Compaction Experiment 
(City Memo) 

Industrial Waste Disposal 
(Convair letter to Dept. 
of Public Works) 

Franks Dredging 
(City Memo) 

Pertinent Information 

Leases to Pike's Airport, 
Peps Kerosine, Safeway 
Scaffolds and Brems Concrete 

Filling to elevation -10 and 
4~-foot cover. Trench slopes 
1~: 1 

Description of parallel 
trenches 

Description of rubbish and 
wet/dry densities 

15 yd 3 trucks 

Ditch (15 1 X 60 1 X 696'); 
Rate of disposal approximately 
23,000 yd3 per month; public/ 
city (50/50) 

Wastes disposed by Convair -
types and quantities 

Landfill not in area of 
proposed dredging 

02/24/58 Industrial Waste Dump Site Types of wastes received 

07/17/58 

12/15/58 

12/07/59 

(City Memo) at San Diego landfills 

Fill Areas on Landfill 
(City Memo) 

Equipment Needs 
(City Memo) 

Compaction Experiment 
(City Memo) 

34 

Depth = 10 feet; Cover = 3 feet 
Rate = 25,000 yd3 per month 
plus approx. 800,000 gals. of 
industrial acids per year 
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Table 1 (cont'd). List of Documents Reviewed 

Document 
No. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Date 

12/18/59 

12/29/59 

Subject 

Compaction Experiment 
(APWA Letter) 

Compaction Experiment 
(City Letter) 

02/09/60 Compaction Experiment 
(City Letter) 

07/10/63 

06/30/63 

09/17/65 

10/--/65 

02/27/79 

05/13/81 

02/04/82 

07/27/83 

Fiesta Island Disposal 
(City Memo) 

Fiesta Island Disposal 
(City Memo) 

Fiesta Island Disposal 
(City Memo) 

Mission Bay (39-65) 
John K. Patterson Report 

Site Review 
(City Memo) 

Site Review 
(City Letter to RWQCB) 

RCRA Inspection 
(SSWMB Letter) 

Landfill Study 
(County Letter) 

35 

Pertinent Information 

Site history, dredge materials, 
subsurface soil conditions, 
timber treatment specifications, 
site photographs 

Summary of site operations • 
Landfill boundaries not well 
known. 

Summary of site data 

40% gas reported, site not to be 
included on Open Dump Inventory 
list 

Need for site study 
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Table 2. List of Drawings and Photography Reviewed 

Document 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Date 

07/--/53 

02/01/55 

Subject 

Aerial Photograph 

Drawing No. 38.01-2D 
and 38.01-3D (1' = 200') 

1959-1960 Drawing No. 20468 
(1 II = 300 I) 

07/07/63 Site Plans 

08/02/66 Site Plans 

11/06/78 Site Plans 

1928-1962 92 Aerial and Land View 
Photographs 

04/03/58 

10/15/58 

Stereo Pair Aerial 
Photographs 

San Diego Dwgs. 
No. 6579-D and 
6580-D 

36 

Pertinent Information 

Showing location of site at 
start of landfill operation 

Sanitary Landfill Operations 

Sanitary Landfill Operations 

Area maps based on 1963 
photography 

Area maps based on 1966 
photography 

Area maps based on 1978 
photography 

Show character and extent of 
landfill operations. These 
photographs have been chrono
logically catalogued and 
indexed 

Topographic lows and highs 
identified near end of land
fill operations 

Show dashed areas of 
depressions or mounds 
in western end of landfill 



• • • • • • • • • • • 
Table 3. 1958 Estimate of Types and Quantities of Industrial Wastes Generated 

Paint Hydro- Hydro-
& Oil Chromic Fluoric Nitric Sulphuric Chloric 
Wastes Acid Acid Acid Acid Acid 

Gal. /Yr. Gal. /Yr. Gal./Yr. Gal./Yr. Gal./Yr. Gal./Yr. 

Astronautics 150,000 24,000 4,000 4,000 1,000 1,000 

Convair 150,000 24,000 4,000 4,000 1,000 1,000 

Ryan 10,000 20,000 80,000* 16,000 11,000 18,000 

Rohr 200,000 12,000 40,000* 8,000* 

TOTAL 510,000 80,000 152,000 41,000 

* Mixture of Hydro-Fluoric Acid and Nitric Acid 
** Mixture of Sulphuric Acid and Hydro-Chloric Acid 

Solid Wastes -

Magnesium Shavings - 60 yd 3 /yr. 
Dry Cleaning "Muck" - 200-500 yd 3 /yr. (very uncertain) 

Source: February 24, 1958, San Diego City Memo 

Di
Chromate 
Gal. /Yr. 

3,000 

3,000 

6,000 

Cyanide 

1,000 

2,000 

3,000 

• 

Total 

187,000 

187,000 

156,000 

262,000 

792,000 

• 

~ 
0 
a. 
I a. • n 
i 
CD 
n 
0 :s 
en c -.. m :s .. 
en 
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Table 4. Summary of Agency Contacts 

Agency Contacted 

Regional Water Quality 
Control Board 

USGS 

City Fire Department 

Division of Mines 
& Geology 

San Diego Air Quality 
Management District 

Person Contacted 

Peter Michael 

Robert Brown 

Ray Taramasco 
Capt. Wilson 

Michael Kennedy 

Al Danzig 

* Data potentially available but not reviewed • 

38 

Relevant Data 

Possible sediment tests for 
lead contamination on San 
Diego River*; and mussel-watch 
data in Mission Bay* 

None 

None 

None 

None 
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Table 5. Number of Sampling Points to Detect Buried Drums 

Expected Number 
of Drums 

in the Landfill 

100 

500 

2,000 

5,000 

Assumptions: 

Probability of Finding at Least One Drum for 
Given Number of Sampling Points (n) 

n = 10 n = 100 n = 670 n = 2,000 

0.001 0.010 0.065 0.181 

0.005 0.049 0.284 0.631 

0.020 0.181 0.787 0.982 

0.049 0.393 0.965 0.999+ 

Areal dimension of Landfill = 115 acres. 
Horizontal Section Area of Drum= 5 ft 2 • 
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Table 6. Number and Types of Samples to be Collected 

Type 

Gas 

Gas 

Cover 

Alluvium 

Background Soil 

Landfill 

Ground-water 

Item 

Resampling (GAl) 

Grab (GA2) 
Impinger (GA3) 
Tenax (GA4) 

Mod. Cal. (SBl) 

Mod. Cal. (SB2) 

Mod. Cal. (SB3) 

Split spoon (WSl) 
Grab, bottles (WS2) 

40 ml septum jars (volatiles) 
(GWl) 

1 gal. amber jugs (semivolatile 
and pesticides) (GW2) 

1 liter polyethylene 
(inorganics) (GW3) 

40 

No. of Locations No. of Samples 

5 + Eng. Sci. 5 + Eng. Sci. 
Wells Wells 

5 5 
5 5 
5 5 

21 63 tubes 

21 -160 tubes 

4 96 tubes 

21 unknown 
21 21 

20 20 

20 20 

20 20 
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Table 7. Selection of Analytical Parameters for 
Different Sample Types 

Sample Type 

Cover/hydraulic fill (SBl) 

Landfill waste (WS1,WS2) 

Soil (SB2,SB3) 

Ground-water (GW1,GW2,GW3) 

Parameter Group 1 

A B C 

X 

1 Group A: pH, total cyanides, sulfides, fluoride and phenols 

Group B: Heavy metals using California Assessment Manual (1983) 

Group C: EPA listed organic priority pollutants, including 
pesticides and PCB's 

2 A minimum of one cover/fill sample will be collected per 
sampling location. We plan to analyze a minimum of five loca
tions for testing based on gas and landfill tests. These tests 
will be completed subsequent to others and all samples not 
tested will be stored. 

3 Analyze when ground-water data shows high concentrations • 

4 Analyze when underlying soil data shows high concentrations.· 
These tests will be completed subsequent to others. ·· 

5 In addition, conduct tests for F-, CN-, s=, TOX, oil, grease and 
pH • 
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Table 8. Laboratory Analysis - QA/QC Plan 

QA/QC Procedure 

Replicate Analysis 

Blind Standards 

Method Blanks 

Soil 

1 duplicate per 20 
samples (5% of all 
samples will have 
duplicat~ analysis) 

1 per. day* 

5% of all samples 

Field Blanks 1 per day* 

Laboratory Internal Every sample 
Standards (5 total, 
spike prior to in~ 
jection: 3 each 
volatile; 1 each 
base, neutral, acid; 
1 each pesticide) 

Sample Surrogate Every sample 
Standards (9 total, 
spike prior to ex-
traction: 5 each 
base, neutral, acid; 
4 each volatiles) 

* Field day • 

Water 

1 duplicate per 20 
samples (5% of all 
samples will have 
duplicate analysis) 

1 per day* 

5% of all samples 

1 per day* 

Every sample 

Every sample 

42 

Gas 

1 duplicate per 10 
samples (10% of all 
samples will have 
duplicate analysis) 

N/A 

5% of all samples 

1 per day* 

Tenax: N/A 

Gas cylinders: 1 in
ternal standard 

N/A 
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Table 9. Intrinsic Hazards Associated with 
Waste Materials 

Waste Materials Potentially Present 
at Mission Bay Landfill 

Acids: Chromic 

Fluoric 
Nitric 
Sulphuric 
Hydrochloric 

Caustics: Sodium Dichromate 

Metals: 

Caustic Soda 

Magnesium 
Aluminum 
Titanium 
Lead 

Organics: Paint and Oil Wastes 

Organic Solvents 

Methane Gas 

Other: Cyanides 

Associated Intrinsic Hazards 

Corrosivity; toxicity of Cr+6 

(allergenic and carcinogenic) 
Corrosivity 
Corrosivity 
Corrosivity 
Corrosivity 

Toxicity of Cr+6 (allergenic and 
carcinogenic) 

Corrosivity 

Flammability 
Non-hazardous in particulate form 
Non-hazardous in particulate form 
Toxicity (chronic) 

Toxicity (systemic and carcinogenic); 
narcosis 

Toxicity (systemic and carcinogenic); 
narcosis 

Flammability 

Acute toxicity 
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Table 10. Emergency Services Telephone Numbers 

Fire Department . • . 911 or 238-1212 

Police Department • • • ~ • • • • • . • 911 or 236-5911 

Ambulance • • 691-5151 

Hospital. • . 222-0411 

Hospital Name and Address: Sharp Cabrillo Hospital 
3475 Kenyon Street 
San Diego, California 94110 
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Table 11. Subcontractor Safety Agreement 

(hereafter called Subcontractor) has been 
requested by Woodward-Clyde Consultants to provide assistance to Project 
No. 

Subcontractor is aware that its employees 
may be exposed to dangerous chemical substances and to various physical 
hazards during the performance of assigned work. 

Subcontractor has received and read a copy of the Project Safety Plan 
prepared by Woodward-Clyde Consultants for use by its employees and under
stands the safety requirements specified in the Plan. Subcontractor 
realizes that the safety requirements are based on Woodward-Clyde Consul
tants; initial assessment of known hazards and that unknown hazards may be 
encountered • 

Subcontractor agrees to instruct his employees on the use of equipment for 
safety of its employees and shall instruct them to conduct themselves in a 
manner that will not endanger their health nor the health of employees of 
Woodward-Clyde Consultants. Subcontractor employees will immediately 
notify the Woodward-Clyde Consultants' Project Manager of Field Supervisor 
of any discovered hazards that they identify during the performance of 
their duties and Woodward-Clyde Consultants agrees to notify Subcontractor 
employees of similar discovered hazards. 

Subcontractor agrees to hold harmless and indemnify Woodward- Clyde Consul
tants for any and all injuries, death, illnesses, and property damage that 
might result from the performance of Subcontractor's work for the project, 
except for willful misconduct or gross negligence of Woodward-Clyde Consul
tants. 

Subcontractor understands that the safety equipment specified in the 
Project Safety Plan will be made available to its employees • 

Authorized Signature 

Title 

Date 
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topography with mounds 
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operations 
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INTERPRETATION OF 1958 AERIAL PHOTOGRAPH 
MISSION BAY LANDFILL SITE ASSESSMENT 
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Woodward· Clyde Consultants C'if 
3467 Kurtz Street SAMPLE I.D. 
San Diego, California g211 0 PROJECT NUMBE-R ----

PROJECT NAME ------

EXACT SAMPLING LOCATION 

FIELD TESTS MATERIAL SAMPLED PRESERVATIVE 

OVA SOLID WASTE 0 NONE. 0 
pH LIQ. WASTE D ICE 0 
SALINITY SOIL 0 H2S04 0 
S.COND G. WATER 0 HN03 0 
TEMP. S. WATER 0 OTHER 0 
OTHER OTHER 0 

REMARKS -------------------------------
---------------------- WEATHER -----------
SIGNATURE ---------------- DA-TE -----

SAMPLE LABEL 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: mkc I CHECKED BY:~ I PROJECT NO: 5 3221S-0001 I DATE: 8-22-8 3 l FIGURE NO: 6 
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Woodward-Clyde Consultants ~ SHIPMENT NO.: ___ 

CHAIN OF CUSTODY RECORD PAGE __ OF 

DATE I I PROJECT NAME: 

PROJECT NO.: 

Sample Number Location Type of Sample Type of Container Type of Preservation 
Analysis Required* Material Method Temp Chemical • 

I 
i 

• 
; 

• 
i 

·- Total Number of Samples Shipped: I Sampler's Signature: 
Relinquished By: Received By: Date 

Signature Signature I I Printed Name Printed Name 
Company Company Time 
Reason 

Relinquished By: Received By: Date 
Signature Signature I I • Printed NamP Printed Name 
Company Company Time 
Reason 

Relinquished By: Received By: Date 
Signature Signature I I .. 
Printed· Name Printed Name 
Company Company Time 
Reason 

• Relinquished By: Received By: Date 
Signature Signature I I Printed Name Printed Name 
Company Company Time 
Reason 

Special Shipment I Handling I Storage Requirements: 

• • Note - This does not constitute authorization to proceed with analysis 

·-

• 
SAMPLE CHAIN OF CUSTODY RECORD 

MISSION BAY LANDFILL SITE ASSESSMENT 

• DRAWN BY: mkc l CHECKED BY: SW I PROJECT NO: 53221S-0001 I DATE: 8-22-83 l FIGURE NO: 7 
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EMERGENCY PROCEDURE (If monitor a:l~rm sounds) 

• Raise auger to bring section joint near to ground surface 

• Disconnect auger joint, remove upper section 

• Place casing seal on casing, lock in place 

Prevailing wind 

Rubber 
Gasket 
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3467 Kurtz Street 
San Diego, California 92110 
(619) 224-2911 

November 17, 1983 
Project No. 53221S-0006 

City of San Diego 

GADCf'?O ~~ L 3S""3 

Woodward-Clyde -Consultants . 

Economic Development Division 
1222 First Avenue, MS 502 
San Diego, California 92101 

Attention: Mr~ Richard D. Johnson, 
Project Administrator 

SITE ASSESSMENT REPORT 
MISSION BAY LANDFILL 

Gentlemen: 

In accordance with our agreement and your authorization of 
August 8, 1983, and in accordance with our "Site Assessment 
Plan" of August 22, 1983, we have c_ompleted our site assessment 
of the Mission Bay landfill. A description of our study along 
with the results and our conclusions are presented in the 
accompanying report and appendices. 

We have enjoyed working with the City of San -Diego on this 
assignment and we appreciate the excellent cooperation and 
support provided by the City of San Diego and the Department of 
Health Services of San Diego County . 

We trust that the accompanying report satisfies your needs at 
this time. If you wish to discuss any aspect of our work or 
the report please call at your convenience. 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

~C. 

SCH/JDH/eej 

(30) City of San Diego, Economic Development Division 

Consulting Eng1neers. Geolog1sts 
and Enwonmental Sc1ent1sts 

OH1ces 1n Other Principal C1t:es 
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SITE ASSESSMENT REPORT 

MISSION BAY LANDFILL 

EXECUTIVE SUMMARY 

Introduction 

Mission Bay landfill, located in the southeast corner of 
Mission Bay, San Diego covers an area of approximately 
115 acres. It was operated as an unrestricted Class I landfill 
by the City of San Diego for about 7~ years from mid-1952 to 
the end of 1959. During this period the landfill received as 
much as 25,000 yd 3 per month of wastes divided about equally 
between municipal and public disposal. Information exists 
which suggests that the landfill received hazardous wastes 
during this period. The City _ of San Diego contracted 
Woodward-Clyde Consultants to undertake this site assessment 
study as a major part of an investigation focussing on the 
potential presence of hazardous materials cur~ently in the 
landfill . 

The objectives of this study are: 

0 

0 

0 

Work Scope 

Provide a reasonable level of confidence in under
standing whether hazardous materials are present at 
the landfill • 

If present, to develop information concerning the 
types and concentrations of the hazardous material 
constituents. 

Based on the data collected, provide an assessment 
on the need for· remedial measures and .to recommend 
further site studies, if appropriate. 

To meet these objectives, a site assessment plan was 
developed outlining the tasks to be completed. The following 
work scope was accomplished as a part of this study: 

i 
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0 

0 

0 

0 

0 

Review of data in landfill operations including 
documents, files and photographs provided by the 
City; interviews with personnel with eyewitness 
information; previous subsurface investigations; 
and interpretation of aerial photographs. 

Geophysics surveys, using a magnetometer (magnetic) 
and a terrain conductivity meter (electromagnetic) ; 
to detect the potential presence of buried metallic 
objects. 

Sampling at 25 boring locations as follows: for 
-soil cover, landfill material, underlying alluvium 

(21) ~nd background soil (4); for ground water at 
20 boring locations including the area of 
landfilling (16) and outside (4); and for landfill 

-gases at 10 boring locations including 5 existing 
wells and ·5 new wells . 

The borings for soil and landfill sampling were 
completed as ground-water moni taring wells at 20 
locations and as gas wells at 5 locations. 

Chemical analysis as follows: 

Group A Tests pH, total cyanides, sulfides, 
fluorides and phenols for samples of cover fill 
(2) 1 , landfill waste (21), underlying alluvium (3), 
background soil (1), and ground water (20); in 
addition, total organic halogens (TOX) and oil and 
grease for ground-water samples. 

Group B Tests - 17 trace metals (antimony, arsenic,
barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, mercury, molybdenum, nickel, 
selenium, silver, thallium, vanadium, and zinc) for 
samples of cover fill (1), landfill wastes (22), 
underlying soil (18), background soil (4), and 
ground water (20). 

Group C Tests EPA-listed organic priority 
pollutants including pesticides and PCB's 
- volatile organic compounds for samples of 

cover fill (1), landfill wastes, (23), underlying 
soil (4), background soil (2) and ground water 
( 20) 

1 Numbers in parentheses indicate number of samples tested . 

ii 
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- extractable organic compounds for samples of 
coverfill (2), landfill wastes (22), underlying 
soil (3), background soil (3) and ground water 
(21) 

- organochlorine pesticides for samples of 
coverfill (2), landfill wastes (22), underlying 
soil (3) , background soil (3) and ground water 
( 20) 

Gas Analyses Gas analyses for landfill gas 
species (nitrogen, oxygen, argon, carbon monoxide, 
methane and carbon dioxide), hydrogen sulfide, 
hydrogen cyanide and organic priority pollutants 
for existing wells (5) and new wells (5). 

Study Results 

Drums or Barrels in the Landfill 

The geophysics surveys were conducted primarily to 
·detect buried metallic objects like drums or barrels. This 
information was used to assess th~ geographic distribution of 

such objects and their concentration. Based on the geophysics 
data as well as from interpretations from reported quantities 
of liquid disposal at the site, we have conclude~ that as many 
as 130 barrels/acre may have been placed in the landfill. The 
geophysical data confirm that most metal at the site is below a 
depth of 15 to 20 feet, at or below ground-water levels. At 
these depths most metallic drums or barrels should corrode to 
release their contents in less than 10 years. Thus it is 

reasonable to conclude that only a small percentage, if any, of ,..._ ___ ............ _____ ~ .. ----.~-----~---..;;...., ___ _,.: _________ _ 
intact barrels remain at the site and that in all likelihood 

_,t ... ~JOQfn<-~--~~ .. ~~-..-.e:l;j.t~""""'~-"'"----~-· 
such barrels, if present, would contain primarily paint or oily 

........... ------~~----"''----:'"-......,_-.... .--"¥:;,t_•..-~;~;:....- ,..,..,_,.~•·.·:. -1' ~ •··_,~,. --~ -·:·.·.:--,.;._:.,--ot•:;__:...::..:x~r..:o.N~~-~J'"~~~~~ .......... ...._ 

waste . 

Chemical Analyses of Landfill Waste 

The landfill waste samples contained elevated concen
trations of arsenic, cadmium, copper, lead, mercury and zinc 
when compared to values for mineral soils. The metal levels 

varied substantially among sampling locations. The data 
suggest that the low levels of heavy (trace) metals are 

iii 
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tightly held in the landfill waste, principally as metallic 

sulfide (solids) . The potential for their migration away from 

the landfill is low. 

Five volatile and a large number of · base/neutral 

extractable organic priority pollutants were detected in the 

landfill waste. Acetone (a volatile compound) was detected in 
a majority of the waste samples, at concentrations of about 1 

ppm. Other volatile compounds were identified at trace levels; 

carbon . tetrachloride, a compound of initial concern, was not 
detected in concentrations above 1 ppm. Naphthalene and 
phenanthrene, the most prevalent B/N species, were detected at 

conc~ntrations of up to 13 ppm and 6.2 ppm, respectively . 
Other base/neutral extractable organic compounds were found, on 

the average, at concentrations less than 0.5 ppm. Only traces 

(<0.01 ppm) of a few organochlorine pesticides (e.g. a-BHC, 

heptachlor, aldrin, dieldrin, and p,p'-DDD) were detected. 

Overall, no unusually large concentrations of heavy 
metals or hazardous organic chemicals were found in the 

landfill waste. Cyanide and PCB's were not detected. 

Chemical Analysis of Underlying Alluvium 

The alluvial soil underlying the landfill waste was 

found to contain heavy metals at levels similar to those 

reported for· sediments in the Mission Bay area as well as 

common values in soils. Slightly elevated levels of arsenic in 

the alluvial soil were detected. It cannot be determined 

whether these levels are background or as a result of leaching 

from the buried waste . 

No chlorinated pesticides, PCB's or cyanide were 

detected in the alluvial soil. The number and concentration 

levels of volatile and base/neutral extractable organic 

compounds identified in the alluvial soil are less than those 

found for the landfill waste. In addition, there is no 

correlation in concentration levels of the individual compounds 

iv 
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in the alluvial soil and landfill waste. The data indicate 

that the concentration levels in alluvial soil are in the same 

order of magnitude as those reported for. sediments in the 

Mission Bay area (SAI, 1983) • 

Chemical Analyses of Ground Water 

Ground water from two off-site wells and one on-site 

well was found to contain concentrations of a variety of heavy 

metals, including arsenic, copper, nickel, lead and zinc, 

higher than others from this study or from those reported in 

Mission Bay or San Diego River (SAI, 1983) . In most wells, 

arsenic was not detected in the ground water. This suggests 

that arsenic, which was detected at slightly elevated 

concentrations in the alluvial soil, is not released into the 

ground water to any extent. -Overall, the metal concentration 

levels are in agreement with the seawater metal data surveyed 

for the Mission Bay area. 

The ground water showed detectable levels of 11 volatile 

priority pollutants and 20 extractable priority pollutants. 

Except for acetone, which was detected in six wells (at 

concentrations as high as 41 ppm in one well) the remainder of 

the detected volatile and extractable organic compounds were 

present in less than 50 ppb and 5 ppb, respectively. The 

concentrations of organic compounds detected in the ground 

water are higher than those reported in Mission Bay and the San 

Diego River channel (SAI, 1983). 

No PCB's or cyanide were detected in the ground water. 

S-BHC and heptachlor epoxide were the most frequently detected 

chlorinated pesticides in the ground water, at concentrations 

generally below 1 ppb. This is consistent with the findings in 

the Mission Bay area . 

Gas Analyses 

Results of the gas 

methane levels in landfill. 

analyses show a wide variation of 

No cyanide gas or hydrogen sulfide 

v 
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were detected in the samples measured. No volatile organic 
priority pollutants were found in the existing wells while 
traces (generally <0.01 ppm) of benzene and ethylbenzene were 
detected sporadically in the new wells • 

Potential Health and Environmental Impacts 

Laboratory tests conducted on landfill wastes and ground 
water identified the presence of a variety of chemical 
substances that if present in sufficiently high concentrations 
could be toxic depending on the type and duration of exposure. 
The primary organisms that would be at risk appear to be the 
aquatic organisms inhabiting Mission Bay and the San Diego 
River channel. The risk to humans is lower because the 
landfill materials are isolated by a hydraulic fill cover and 
there are apparently no exposur~ pathways of significance 
excepting the consumption of contaminated marine organisms . 

Upon analyses of the laboratory test data· we have 
statistically characterized the highest expected concentrations 
of the various compounds detected. These were utilized in our 
evaluation of potential health and environmental impacts due to 
investigated landfill conditions. 

Concentrations of all detected contaminants in the. 
landfill are less than the limits proposed by the State of 
California (California Department of Health Services, 1983) 
that, if exceeded, would classify a waste as hazardous to human 
health and environment. ~rt.h.er:mpJ_§.,. k there is no cl~ 

~vidence that contaminants. in th~l~9-.P.¢ifj.J.l~P~!lt..1Y~~-:!:.I1.g 
transported away from it to either Mission Bay or the San Diego 
River channel. ...._ --
Conclusions and Recommendations 

Current Status of Landfill 

As in any boring program, only a very small fraction of 
the Mission Bay landfill has been observed in this study and 

vi 
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this observation was made at only one point in time. Concen
trations of chemical substances could be significantly higher 
or chemicals not identified in this study could be found in 
materials which have not been observed or tested. However, the 
field and laboratory testing programs reported herein were 
designed to assess the potential presence of hazardous wastes 
in the landfill, and we feel that the results of the studies 
reported herein are statistically significant and may be used 
to generally characterize the present landfill as follows: 

0 

0 

0 

0 

0 

0 

Although it appears that numerous chemical wastes 
were placed in the landfill, the evidence is not 
conclusive that substantial volumes of such waste 
was placed during the landfill operation • 

A wide variety of chemical substances were identi
fied in this study. However, their presently 
highest measured concentrations and highest expec
ted characteristic C..9.!LC~Jl.trations . .,_ar,e J o.w and do 
not exceed existin California State or a Qlicable 

criter~a or the identification or~hazar~~ 
ous waste. 

Because of the low concentrations of the contami
nants present in the landfill, the low potential 
for their migration, and the few pathways for human 
exposure, it is concluded that the landfill wastes 
do not pose a significant health hazard to humans. 

It is believed, but unproven, that only a small 
number, if any, intact barrels are present at the 
site. It is concluded that there is very little 
potential for additional landfill contamination 
from any intact barrels containing waste material. 

Recent test results on Mission Bay water and 
sediments compared with the results of landfill 
samples suggest that the landfill is not pre33ntJY 
a source of hazardous levels of con'Eamfnants to 
Mission Bay or the San Diego River channel. 

As is typical of sanitary landfills, the Mission 
Bay landfill . is a source of gases which may be 
combustible or explosive if accumulated in a 
confined space. Under present conditions, the 
landfill is not considered a fire or explosion 
threat. 

vii 
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Need for Remedial Measures 

Given the assessment that the landfill does not pose a 

significant hazard to human health and the environment, it is 

concluded that no major remedial action is indicated. However, 

we recommend that, in accordance with State of California 

criteria, all areas where the cover over the landfill is less 

than 2 feet thick should be covered with additional fill to 

provide at least a 2-foot cover thickness . 

Need for Future Monitoring 

We feel that ongoing water monitoring programs will 

provide significant information regarding any chemical sub

stances that could leach from the landfill. Because both the 

bay and river adjacent to the landfill are used for fishing, 

the bay is used for water sports, and certain landfill uses may 

change, we recommend that for at least two stations in the Bay 

and one in. the river (all adjacent to the landfill) water 

sampling and testing be continued for priority po~lutants. The 

testing should be at least on a semi-annual basis for an 

indefinite period, based on the results of the analyses of that 

sampling. Should any suspicious compounds be noted from the 

results of that program, testing of water samples from the 

nearest landfill monitoring wells also should be considered. 

Further monitoring for landfill gases is not recom

mended, except under circumstances when the landfill is to be 

penetrated or covered by structures. 

Landfill Site Development 

We recommend that as a prudent safety precaution, any 

time the landfill is penetrated, methane should be checked for 

its presence in combustible or explosive concentrations, and 

continuous monitor alarms or an indicator sampling device 

should be utilized to monitor for other hazardous vapors. For 

larger excavations for construction activities, site improve

ment techniques or pile driving (which would penetrate or 

viii 
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expose landfill materials), we recommend that a site safety 

plan be established prior to the initiation of field opera

tions. 

Development at the hotel site may disturb 

steady state conditions. Thus, the potential for 

existing 

fire and 

explosion hazard of accumulating landfill gases will need to be 

mitigated. . We understand that a gas collection and disposal 

system is being designed for the hotel facility • 

Report 

The report which follows expands significantly upon this 

summary and provides our complete findings and conclusions . 

ix 
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1. INTRODUCTION 

SITE ASSESSMENT REPORT 

MISSION BAY LANDFILL 

1.1 Project Background 

This site assessment study is a major part of an inves
tigation undertaken by the City of San Diego focusing on the 
potential presence of hazardous materials currently in the 
Mission Bay landfill. This study was authorized by the City of 
San Diego by its Contract No. R259046 dated August 8, 1983. 
Mission Bay landfill covers an area of approximately 115 acres 
in the southeast corner of Mission Bay, San Diego as indicated 
on the Vicinity Map, Figure 2 and Site Plan, Figure 1. A hotel 
complex is planned for the 35-acre _eastern portion of the site 
bounded by Sea World Drive, Fiesta Island Road, Interstate 5 
and Friars Road. The entire site is considered part of Mission 
Bay Park. 

1.2 Project Objectives 

The objectives of this study are to: 

0 

0 

0 

Provide a reasonable level of confidence in under
standing whether hazardous materials are present at 
the landfill • 

If present, to develop information concerning the 
types and concentrations of the hazardous material 
constituents. 

Based on the data collected, provide an assessment 
on the need for remedial measures and to recommend 
further site studies, if appropriate. 

1.3 Scope of Investigation 

In order to achieve the above objectives, an investi
gation was conducted which included: 
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0 

0 

0 

Data Reviewi 

1. Review of documents, files and photographs 
provided by the City referencing operation of 
the Mission Bay landfill or the character of 
industrial wastes generated in metropolitan 
San Diego at the time of landfill operation . 

2. ·Telephone contact and interview of current and 
former public officials and private citizens 
with eyewitness information of the landfill 
operations. 

3 • Review of previous subsurface investigations 
performed at the landfill. 

4. Interpretation of aerial photographs taken 
during operation of the landfill. 

Field Investigation: 

1. Geophysical surveys, both magnetic and elec
tromagnetic, to detect the potential presence 
of buried metallic objects along a 250 to 
500-foot gria in the area of the landfill. 

2 . 

3. 

Subsurface sampling operation in 25 borings, 
to obtain samples of soil cover, landfill 
material, immediately underlying alluvium, and 
off-site soil, and to construe~ 20 water and 
five gas wells for further sampling. Depths 
of borings ranged from 17 to 44 feet below the 
ground surface • 

Monitoring of ambient air quality during the 
field investigation with organic vapor analyz-· 
ers (OVA) , hydrogen sulfide - combustible gas 
meters (H 2s meter) , and hydrogen cyanide (HCN) 
monitors . 

4. Sampling of landfill gas at five existing and 
the five new wells. 

5. Sampling of ground water at 16 locations 
within the landfill and four outside . 

Chemical Analysis: 

Analysis of selected soil, landfill, water, 
and gas samples for hazardous chemicals, 
specifically for the EPA-listed 129 priority 
pollutants (Federal Register, Vol. 44, 
No. 233, December 3, 1979), as well as others • 

2 
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0 Site Assessment: 

Evaluation of the laboratory results in light 
of the other information gathered during this 
study, including geochemistry, hydrology, 
geophysical data, and historical industrial 
waste gener~tion information • 

1.4 Requlatory Review 

The above objectives and scope of work were presented to 
the City in our 11 Site Assessment Plan for the Mission Bay 
Landfill, 11 

. dated August 22, 1983 (see Appendix A). That plan 
was submitted also to the County of San Diego (DHS) and State 
of California (DOHS) Departments of Health Services for review. 
Comments from these departments were received and noted (Status 
Report No. 1, September 12, 1983, Appendix A); in response to 
further comments, a supplement to the plan detailing emergency 
response procedures· for the field -investigation was developed 
following discussions with City and State officials, and was 
finalized on September 15, 1983 (Appendix A). 

1.5 Report Format 

This report presents the results of the site assessment 
study in the following format: 

Section 2. Site Background. Findings of our data 

Section 3. 

review, in particular regarding historical 
status of the landfill and data on the 
presence of hazardous materials. 

Field Investigation. Description of 
techniques and procedures used during 
field program . 

the 
the 

Section 4. Field Investigation Findings. Discussion of 
landfill site geology and hydrology as well 
as other observations made during the field 
investigation program. 

Section 5 • Laboratory Program. Description 
chemical testing procedures and 
assurance/quality control program • 

3 

of the 
quality 
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1.6 

Section 6. Results of Laboratory Testing. Presentation 
of the results of the chemical analysis 
program. 

Section 7. Assessment of Site Conditions. Characteri
zation of landfill contamination, focusing 
on the potential for intact drums, the 
statistical analysis used to reduce chemical 
test data, the types of contamination 
identified and the probable fates, and the 
human health and environmental impacts of 
the contamination . 

Section 8. Conclusions and Recommendations. Summary of 
the landfill assessment and discussion of 
the need for remedial measures and further 
studies . 
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David H. W. Liu, Ph.D., Project Health & Safety Officer 
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4 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

Project No. 53221S-0006 Woodward-Clyde Consultants 

Larry Aker, County of .San Diego, Department of Health Services 
Tom Bailey, California Department of Health Services 
Frank Belock, City of San Diego, Solid Waste Division 
Richard Boas, City of San Diego, Police Department, Traffic Division 
Bob Cain, City of San Diego 
Miller Chambers, California Department of Health Services 
Allen Danzig, Air Pollution Control District 
Mike Golden, California Department of Health Services 
Mike Gotch, San Diego City Council 
Mike Haas, Representing Councilman Mike Gotch 
Jack Heringer, California Highway Patrol 
Don Linn, Hubbs Sea World, Inc • 
Dave Marx, County of San Diego, Department of Health Services 
Peter Michael, California Regional Water Quality Control Board 
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Christopher Patin, California Department of Fish & Game 
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2. SITE BACKGROUND 

2.1 Site Conditions 

2.1.1 Location 

The landfill in the southeast corner of Mission Bay 

covers approximately 115 acres bordered to the south by the San 

Diego River Channel, to the north by Mission Bay, to the east 

by Interstate 5, and to the west by Sea World (see Figures 1 

and 2). The boundaries shown on Figure 1 are based on City 

records of landfilling operations and aerial photographs. 

2 .1. 2 Surface Conditions 

The landfill location coincides approximately with the 

former mouth of the San Diego River and an area of apparent 

marsh-like topography as indicated by aerial photographs dating 

5 
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from 1928-29 (see Appendix D). Subsequent landfilling opera-
tions, dredging, and hydraulic filling in the area have yielded 
a relatively level terrain, varying in surface elevation from 
approximately 28 feet (MSL) in the eastern end to approximately 
13 feet (MSL) toward the west. The central western portion of 
the site is currently divided into three diked basins, appar
ently used for dredge spoil disposal. The surface elevations 
of these basins range from about 13 feet to 18 feet (MSL) and 
are enclosed by earthen dikes ranging in crest elevation from 
ho feet (MSL) in the west to 25 feet (MSL) in the east. The 
surface elevations within the basins are relatively even, while' 
the surface in the remainder of the site is generally mildly 

' undulatory. \ 
\ 

The surface soils within the central western basins are 
--------- ---~~----~~------~--~-----------------------fine-grained, cfiaracter_i.z.ed-by-up te-6=in.ch deep desiccation 

~ -
cracks, and are generally barren of vegetation. Surface soils ------- ----.----='----------.....::.._ ___ _ over the remainder of the landfill site, to the west and east 
of the basins, are typically fine to medium sands_,_ and SJ-lP-P-<rri. 

· mo_~erately dense scrub brush an.d_g_r_as.s_v.e.g.e.t_q.tion • 

2.1.3 Subsurface Conditions 

The Mission Bay landfill is covered with hydraulic fill_ 
(dredged material) and is underlain by alluvial deltaic soils 
(Woodward-Clyde Consultants, 1969, 1980, 1981; Appendix E) • 
The alluvial soils extend to the limits of previous investiga
tions (about 100 feet) . This alluvium consists of interbedded 
silty sands, silts, and clays, underlain by a basal gravel 
layer. A generalized soil profile of the landfill area is 
depicted in Figure 3. 

In previous investigations, ground water has been found 
to fluctuate from within the landfill to a few feet beneath it 
and to be brackish in quality • 

6 
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2 .1. 4 Climate 

The landfill is situated at the mouth of Mission Valley, 
approximately 1 to 2 miles from the Pacific Ocean. Climatic 
and wind conditions of the site generally follow the pattern of 
coastal San Diego: · easterly winds predominate, though early 
morning or late evening may bring ocean breezes and occasional 
fog, particularly in the fall and winter. Local rainfall 
averages about 10 inches near the coast, with 85 percent 
occurring between November and March. Mean monthly tempera-
tures are generally between 60° and 75° Fahrenheit (National 
Oceanic and Atmospheric Administration, Environmental Data and 
Information Service, 1981) . 

0 

2.2 Historical Landfill Operations 
Documents on file with the City Solid Waste Division and 

the California Regional Water Quality Control Board (see 
Appendix B) . indicate that the Mission Bay landfill opened on 
July 24, 1952 and operated until December 7, 1959. Based on 
documents reviewed in City files, as 
material were disposed of at the site 
equally between municipal and public 

much as 25,000 yd 3 of 

monthly, divided about 

disposal. The trench 
method was utilized for disposal at the site, consisting of 
ditches about 60 feet long by 15 feet deep, and as much as 5 to 
10 feet below the water table. After placement of waste 
material into the trenches, a cover of 3 to 4 feet was placed 
over the disposal area. The boundary of landfilling operations 
at the site is estimated on the basis of City records, aerial 
photographs, and previous site investigations to be as indi
cated on the Site Plan (Figure 1). 

2.3 Historical Data on the Presence of Hazardous Materials 
Several sources of information were reviewed in an 

attempt to establish documentary evidence of the disposal of 
hazardous materials in the Mission Bay landfill. This examina
tion 

7 
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encompassed the review of public and private files made avail

able for the study, the review of photographs of the area, 

particularly during landfill operations, and the interviewing 

of anonymous and identified sources relating eyewitness ac

counts of the landfill operations. 

2.3.1 Document Review 

Several documents in City of San Diego and Regional 

Water Quality Control Board files establish that industrial 

wast·es, composed primarily of waste acids, alkaline solutions, 

and waste paint oils and thinners were produced in San Diego 

during the time of operation of the Mission Bay Landfill, and 

that some of these wastes were disposed of in the landfill. 

Summaries and excerpts of documents supporting this are pre

sented in Table 2-1; copies of public documents summarized in 

Table 2-1 are presented in Appendix B . 

TABLE 2-1. DOCUMENTATION OF MISSION BAY LANDFILL 
HAZARDOUS WASTE DISPOSAL -

Date 

04/15/57 

Description 

Chamber of Commerce Report, 
City of San Diego files 

02/24/58 Memo to City Manager, 
City of San Diego files 

Summary/Relevant Excerpts 

"The disposal of waste materials such as 
acids, alkaline compounds, toxic substances 
and waste paint oil and thinners has long 
been a problem faced by many governmental 
agencies ...• In the San Diego Metropolitan 
Area at the present time, wastes of this 
type are being discharged into sanitary 
fills (as well as by other means) •.•• The 
discharge of these materials into sanitary 
fills has not been satisfactory because of 
the hazards involved in handling large 
volumes of acids and toxic compounds •••• " 

In preliminary studies for establishing an 
"Industrial Waste Dump Site," an estimate 
is provided of the types and quantities of 
industrial wastes generated at that time in 
the San Diego area. This estimate is 
presented in Table 2 • 

8 
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TABLE 2-1 (cont'd). DOCUMENTATION OF MISSION BAY LANDFILL 
HAZARDOUS WASTE DISPOSAL 

Date Description Summary/Relevant Excerpts 

01/1 2/59 Letter to Board of Super
visors, Regional Water 
Quality Control Board. files 

04/01/59 Memo to Director of Public 
Health, Regional Water 
Quality Control Board files 

07/28/59 Resolution 59-R15, Regional 
Water Quality Control Board 
files 

08/03/59 Letter to U.S. Navy, 
City of San Diego files 

08/27/59 Interdepartmental communi
cation, Regional Water 
Control Board files 

1957-58 Confidential Industrial 
Report, City of San Diego 
files 

Discussion of the need for proper waste 
acid disposal facilities in San Diego, 
inasmuch as these acids are currently being 
disposed of at "the cut and fill dump at 
Mission Beach." 

Report of a meeting concerning "the need 
for and possible locations of industrial 
waste disposal sites." Reference apparently 
made to disposal of industrial wastes of 
Mission Bay Landfill: "(regarding practice 
of that time) certain areas have been 
designated ••• where industrial wastes would 
not interfere with the underground water 
table ..•• " 

Resolution establishing waste discharge re
quirements at Omar Rendering Company site. 
"Whereas ••• (the Board was notified) of the 
immediate need for waste discharge requirements 
for the proposed operation because of the 
imminent closing of the Mission Bay Sanitary 
Fill, the only Class I disposal area now in 
operation in metropolitan San Diego .••• " 

Discusses "some objectionable practices 
being conducted at the Mission Bay 
location .•. (including) powerful acids being 
disposed of at this sanitary fill" with the 
recommendation that these practices not be 
conducted by the Navy at the Miramar 
landfill. 

Refers to Resolution 59-R15, restating the 
closing of "the Mission Bay sanitary fill 
operation within a matter of days, an 
action which will deprive the metropolitan 
area of its only operative Class I site." 

Documents generally confirming the produc
tion of waste reported in document dated 
02/04/58 above, and establishing the 
typical disposal of these wastes by various 
methods, including discharge at the Mission 
Bay landfill. Cyanide wastes are stated to 
have been disposed of at sea . 

9 
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the 

1. 

2. 

3. 

4. 

5. 

From the documentary evidence reviewed for this study 

following conclusions can be drawn: 

By the time of its closing in 1959, the Mission Bay 
Landfill was considered by the Regional Water Quality 
Control Board to be the only operating Class I disposal 
facility in metropolitan San Diego. 

Waste acids, including chromic, hydrofluoric, nitric, 
sulphuric, and hydrochloric acids were placed in the 
Mission Bay landfill, at least during the latter half of 
its operation. The documented disposal methods of these 
materials was by tanker truck and sludge bucket. 

Paint and oil as well as caustic wastes were generated 
in the San Diego area during the operation of the 
landfill, and some of these materials probably were 
placed in the landfill . 

Cyanide wastes generated by major San Diego industries 
during the operation of the landfill are stated to have 
been either encased in concrete prior to disposal at 
sea, or to have been removed by a Los Angeles based 
pumping company. 

The total volume of 
San Diego during 
400,000 gallons/year 
Appendix B) . 

hazardous waste being generated in 
the late 1950's was less than 

(report dated April 15, 1957, 

2.3.2 Eyewitness Interviews 

Public employees and private citizens with eyewitness 

, knowledge of the Mission Bay landfill were contacted during 

this study to obtain their accounts of the operation of the 

landfill. Of the seven accounts obtained for this purpose, 

three were provided indirectly from anonymous sources, while 

the remaining four were interviewed directly. A summary of the 

accounts is p_resented in Table 2-2, and the records of tele

phone conversations relating these accounts are presented in 

Appendix C . 

10 
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Source 

Direct 

Direct 

Direct 

Direct 

Indirect 

Indirect 

Indirect 

TABLE 2-2. EYEWITNESS ACCOUNTS OF LANDFILL OPERATIONS 

Affiliation to Landfill 

Former engineer for Mission 
Bay Development 

Former director of Mission 
Bay development project 

Former City employee and 
Mission Bay Park official 

Former San Diego River diver 

Former industrial employee 

Former landfill operator 

Former landfill user 

Account 

No exposed barrels were noted at the 
landfill during Mission Bay dredging • 

Visited landfill twice daily during 
operation, did not note any signifi
cant number of barrels. Does remember 
some quantity of tin metal containers, 
however'. 

Visited landfill site frequently during 
latter portion of operation, does not 
recall disposal of any industrial 
wastes or the presence of any barrels 
on-site. 

Relates visual observation of barrel 
delivery on-site, containing carbon 
tetrachloride, toluene, and zinc 
chromate. 

A total of hundreds of barrels con
taining carbon tetrachloride, methyl
ethyl ketone, and cadmium wastes were 
disposed of at the landfill during 
1956-57. 

Barrels containing corrosive materials 
regularly delivered to the site, num
bering from one to several hundred 
per day. 

Up to 1200 defective washing machines 
were dumped at the east end of the 
landfill. 

In the eyewitness accounts, conclusions may be drawn 

both that hazardous materials were placed, or that they were 

not placed, in the landfill. Those accounts alleging hazardous 

materials not being placed in the landfill come generally from 

intermittent or indirect observations; those alleging hazardous 

materials being placed are generally first-hand accounts. The 

first-hand accounts are summarized as follows: 

1. Waste acids, organic sol vents, and paint wastes were 
allegedly placed in the landfill in sealed barrels . 
Specific waste compounds cited by the sources were 
carbon tetrachloride, methylethyl ketone, cadmium 
wastes, toluene, and zinc chromate . 

11 
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2. 

3. 

Barrels of waste material were allegedly placed below 
water in excavated trenches and covered with municipal 
refuse, in order to protect operating equipment from 
corrosive materials within the barrels if these should 
rupture during handling • 

From one to several hundred barrels per day are recol
lected to have been delivered to the site. 

2.3.3 Photographic Records 

Over 90 photographs of 

southeast area of Mission Bay 

landfill operations 

around the time of 

and the 

landfill 
operations were reviewed for this study. 
photographs: 

In general, the 

0 

0 

0 

Provide evidence of the approximate boundaries of 
the landfill. 

Confirm the cut and fi-ll disposal operation, with .._________. 
trenches excavated below the water table • 

Do not confirm the disposal of liquid wastes from 
tanker trucks or in barrels; in fact, only two 
isolated, apparently empty barrels can be seen in 
the photographs . 

A summary catalog of the photographic records and four 
selected site photographs are presented in Appendix D. 

2.3.4 Summary of Historical Data 

Based on our review of available data on landfill 
operations, no definitive statement can be made on the overall 
quantities and types of hazardous waste materials placed in the 
Mission Bay landfill. Written documentation exists that waste 
acids were brought to the landfill by tanker trucks and "sludge 
bin," but this investigation revealed no written documentation 
to establish that other wastes were placed there. Eyewitness 
accounts reviewed during this study are conflicting; some 
relate the delivery of barrels containing organic wastes, while 
others maintain that barrels were never brought to the 

12 
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landfill. Photographic evidence reviewed for. this study does 
not establish the presence of hazardous materials · at the 
landfill . 

2.4 Data from Previous Site Investigations 
Prior to this investigation, three geological and 

geotechnical investigations had been performed at the site, 
with two of these in the 35-acre parcel in the eastern portion • 
The scope of these investigations was, in general, to evaluate 
the foundation conditions for a structure or road pavement to 
be built on the landfill site. For these investigations, 42 
test pits were excavated, extending 5 to 20 feet below the 
ground surface, and 19 test borings were made, generally 
extending through the landfill into the alluvial soils below. 

Information which can be drawn from these investigations 
and is pertinent to this study includes: 

0 

0 

0 

0 

0 

Additional field data delineating the eastern 
extent of landfilling operations 

Depth of cover over landfill in the eastern portion 
and along Sea World Drive 

General composition of landfill material, as 
identified visually above the water table in test 
pits, and by sampling in test borings 

Depth of landfill material in the eastern portion 

Character of underlying alluvial soils, including 
physical properties. 

The reports of these investigations, and summaries of 
pertinent data used for this study, are presented in Appen
dix E. 

3. 

3.1 

FIELD INVESTIGATION 

Topographic Survey 

A topographic survey of the site was conducted to verify 
the accuracy of existing photogrammetric survey maps and to 
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provide field reference points for the location of geophysical 

survey points and the elevation of completed water wells. This 

survey was completed over an approximately 500-foot grid in the 

western portion of the landfill, and over an approximately 

250-foot grid in the eastern portion. The locations and 

elevations of the survey points are shown on Figure 1. .The 
survey was completed during the week of August 29, 1983, ·by 

Rick Engineering • 

Further surveying was completed by Rick Engineering 

during the week of September 26 to determine the elevations of 
completed water wells. These elevations are reported in Ap

pendix G . 

3.2 Geophysical Survey 

Two types of geophysical su~vey techniques, electromag
netic and magnetic, were utilized at the landfill site to 

obtain information on the presence of metallic objects as 

potential sources of contamination. This survey was conducted 
during the period September 1 to September 5, over an approxi

mate 500-foot grid in the western portion, and an approximate 

250-foot grid in the eastern 35-acre parcel. Interpretation of 

the results of the survey is shown on Figure 1 and is discussed 

in Section 4. 2. 2. A more detailed description of the survey 
and of its interpretation is presented in Appendix F • 

The locations of the geophysical survey measurements 

were identified in the field by pre-located wooden stakes, 

supplemented by spray painted marks on the ground, to provide 

for repeatable measurements, if necessary, and for the accurate 

location of borings based on the geophysical results. 

3.3 Field Drilling Program 

3.3.1 Boring Locations 

The locations of the 20 water well and 5 gas well 

borings for the field investigation were selected as follows: 
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1. 

2. 

3. 

4. 

The 5 gas wells were located within the landfill adja
cent to areas indicated by the geophysical surveys as 
having a high probability of containing barrels or 
barrel residues, and were distributed as follows: two 
in the 35-acre parcel, one near the original San Diego 
River channel, and one each in the central and western 
portions of the landfill. 

The twenty water wells were located as follows: 16 
within the landfill operation boundaries, 4 outside. Of 
the 16 within, 5 were located within 20 feet of the gas 
well locations, and the remaining eleven were distri
buted throughout the landfill based on the geophysical 
survey results. Of the 4 outside, one was placed 
outside the western boundary, two to the north of 
landfill, including one close to the original San Diego 
River channel, and one beyond the southeast boundary of 
the landfill . 

All borings (except for Boring 1) were placed in areas 
determined by the geophysical surveys to have only 
moderate probabilities-of containing barrels or barrel 
residues (moderate magnetic anomalies) , in order to 
limit the potential for rupturing an intact barrel 
during the field investigation. Most of the boring 
locations were also placed adjacent to areas determined 
by the geophysical surveys to have relatively higher 
probabilities of being local contamination sources (near 
to deeper, strong magnetic anomalies) . 

The specific locations of borings in the field were 
determined by matching the geophysical measurements used 
to select the location with the corresponding spray-· 
painted marks at the site. Field · adjustments in the 
locations of borings 16, 17, 18 and 19 were made to 
provide for access and mobility requirements of the 
drilling rigs. The field locations of the borings are 
indicated on Figure 1. 

3.3.2 Drilling Operation 

The drilling operation consisted of obtaining soil and 
landfill samples in 25 locations across the site, and of 
constructing 20 water wells and five gas wells for further 
sampling at these locations. The operation was begun on 
Monday, September 19, 1983, and was completed on Tuesday, 
September 27, 1983. No work was done on site Saturday or 
Sunday, September 24-25 . 
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3.3.2.1 Health and Safety. A project Health and Safety 

Plan was included in the Site Assessment· Plan approved for the 

investigation. This plan, and its emergency response supple

ment, are presented in Appendix A of this report . 

Prior to the initiation of field drilling activities, 

all contractor and subcontractor personnel assigned to the 

field investigation attended a Health and Safety Orientatl.on 

meeting on September 14, 1983 at which time the following 

issues were addressed: 

1. The overall goals, procedures, and schedule of the field 
operation, and the introduction of supervisory personnel 

2 0 

3. 

The physical and chemical hazards to which employees 
would potentially be exposed, and other components of 
the project Health and Safety Plan 

, The precautions to be taken- by personnel as protection 
against these hazards, as specified by the directions of 
the project Health and Safety Plan 

Those personnel assigned to the project during the 

course of the field investigation were individually instructed 

by the Site Safety Officer or the Site Manager. All personnel 

assigned to the field investigation signed a statement that 

they understood and would follow the directives of the project 

Health and Safety Plan . 

The protective clothing and equipment worn by field 

personnel was: 

1. Tyvec disposable coveralls (and splash proof aprons for 
drill rig operators) 

2. Gloves: heavy duty neoprene with abrasive surface for 
drilling operators, 10-mil nitrile gloves for sampling 
personnel 

3 0 Splash-proof goggles for personnel working near the 
drilling operation 

16 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

Project No. 53221S-0006 Woodward-Clyde Consultants 

4. Steel-toed, rubber boots. 
ity, some non-drill rig 
equipped with steel toes 

Because of limited availabil
personnel boots were not 

5. Hard hats 

6. Half-mask respirator with organic 
purifying cartridges and dust/mist 
pirators were individually-sized 
fit.,...tested. 

vapor/and gas air 
filter. All res
and qualitatively 

Protective clothing described above was required to be 
worn by all personnel entering within the restricted zone, a 
fifty-foot radius perimeter zone around each boring. Further 
details on health and safety precautions taken at the site and 
on the associated directives are presented in Appendix A • 

During the drilling operations, four types of borehole 
gas monitoring equipment were in operation: 

1. Organic vapor analyzer (OVA) (continuous operation) 

2. H2s - Combustible gas - Oxygen meter (H2 ~ meter) (con
tlnuous operation) 

3. HCN (hydrogen cyanide) monitor (continuous operation) 

4. Draeger hand pump and colorimetric tubes for HCN, carbon 
tetrachloride, vinyl chloride, benzene, and hydrochloric 
acid vapors (spot samples taken during boring operation) 

These instruments were used to provide early warning 
mechanisms for the release of toxic concentration of organic 

vapors, hydrogen sulfide (H 2S), hydrogen cyanide, and other 

gases during boring operations. Contingency plans were estab

lished prior to field operations for the release of toxic gases 
from borings; these are also presented in Appendix A. 

During the drilling operations, no releases of borehole· 
gases in concentrations toxic to field personnel or the public 

were detected. Data obtained with the air quality monitoring 
equipment during the boring operations are discussed below, in 

Section 4.3 . 
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3.3.2.2 Soil and Landfill Sampling. Eight-inch hollow 
stem augers were used to advance the 25 borings and in well 
construction. Boring logs for each of the boreholes are 
presented in Appendix G . 

At each boring location, samples of . soil and landfill 
material were generally obtained as follows: 

1. 

2. 

3. 

Three modified California tube samples each were ob
tained at the ground surface and at a depth of 5 feet 
below the ground surface. The sample tubes were covered 
with aluminum' foil squares, sealed with plastic caps, 
and placed in on-site ice chests for transport to the 
laboratory. The brass tubes used were prepared for 
sampling by a 24-hour bath of 3 percent sulphuric acid, 
a double rinse with deionized water, and packaging in 
sealed plastic prior to use at the site. 

Split spoon samples were obtained approximately every 
5 feet at depths of · 10 feet and below. Materials 
retained in the split-spoon were partitioned by stain
less steel spatula into two 40 ml glass volatile organic 
analysis (VOA) vials, one 1, 000 ml glass jar, and one 
500 ml linear polyethylene (LPE) jar in order of prefer
ence, at each sampling depth. These sample containers 
arrived pre-sterilized from the SAI laboratory. The 
maximum sampling depth with the split spoon sampler was 
generally 10 feet below the landfill material . 

Composite samples of the cuttings from the landfill 
material zone were collected at the ground surface by 
stainless steel scoop, placed in a large plastic sack, 
mixed in the sack, and sampled with glass jars. In 
general, splits of these samples were provided to DOHS 
representatives. 

Each sample was labeled with a sample number indicating 
the job name, boring number, type of sample, sequential sample 
depth at this boring, and sample partition number (VOA vial, 
LPE or glass jar; or to differentiate between modified Cali
fornia tubes). Other information indicating the date and 
location of sampling, name of sampler, sample preservation 
method, etc. was also provided on the sample label, which is 
shown in the Site Assessment Plan (Appendix A) . 
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Samples were stored in a Coleman-type ice chest, were 
received by a geochemist from the SA! laboratory at the sample 
location, and were transported generally twice a day from the 
site to the laboratory. Chain-of-custody forms for each 
shipment of samples to the laboratory are on file with SA! and 
wee. 

Equipment used for sampling, such as modified California 
and split spoon sampler, were decontaminated between sampling 
depths using the following general procedures: 

1. Potable water rinse, brush assisted if necessary, to 
remove dirt and mud; 

2. Deionized water wash with Alconox detergent; 

3. Deionized water rinse; 

4. Allow to dry; 

5. Nanograde (pesticide analysis grade) hexane rise; 

6. Allow to dry; 

7. Storage on plastic sheets as needed before use • 

Drilling equipment, such as augers, cutting heads,· and 
the rear portion of the drill rig, were generally decontami
nated with a high pressure, high temperature (150-160°F) water 
rinse between sampling locations . 

3.3.2.3 Well Construction. After completion of the 
soil and landfill sampling at each location, either a gas well 
or a water well was constructed, as indicated on Figure 1. The 
materials and methods used for well construction are described 
below. 

3.3.2.3.1 Gas Well Construction. Borings for gas well 
construction were generally advanced to the water table, or if 
advanced deeper, were backfilled with a bentonite-pea gravel 
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slurry to approximately the top of the water table. Once the 

boring was backfilled to the water table, the augers were 
withdrawn and the hole left open for gas well construction. 

Pea gravel was then generally placed to approximately 2 feet 
above the water table, and a perforated l-inch O.D. polyvinyl 
chloride pipe placed on the pea gravel before backfilling with 
pea gravel to 2 feet above the top of the perforated zone. A 
sand bentonite backfill was used to seal the upper portion of 
the borehole. Four sets of 1/8-inch perforations were made in 
the pipe at approximately l-inch spacing over a 10-foot length, 
and the pipe itself was cut to fit the depth to the water table 
at each borehole in a single piece so that no couplings were 
required. A perforated PVC cap was riveted (aluminum rivet) on 
the bottom of the pipe, and pressure-slip fittings were used at 
the top. The gas wells are all s~cured at the ground surface 
with a padlocked, 4-inch threaded steel pipe security cover set 
in concrete. to generally 2 feet below the ground surface and 
extending approximately 1 foot above. Specific _depth details 
for each gas well can be found on the boring logs in Appen
dix G . 

3.3.2.3.2 Water Well Construction. 

well construction were generally advanced 

Borings for water 

to 10 or 15 feet 
below the landfill-alluvium interface or generally fifteen feet 

below the water table for borings outside the landfill area. 
The well screen was in the ground water in the landfill for 
Borings 9, 12, 18, 23, and 24, and below the landfill in the 
remaining borings as described in Appendix G. Well construc
tion operations below the water table generally proceeded by 

placement of well casing and pluviation of backfill materials 

through the hollow stem of the augers with incremental pulling 

of the augers as backfill was placed to prevent caving of the 

borehole. If it was necessary to backfill the boring in order 
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to locate the screened portion of the well at a desired ele
vation, pea gravel was generally placed first with an inter
mediate bentonite slurry seal in the pea gravel. In most 
cases, the soft character of the soils at the bottom of the 
boring required the placement of approximately 1 foot of pea 
gravel directly below the screened portion to provide a 
footing. Above the pea gravel footing, a composite 2-inch I.D. 
well casing was placed, consisting of a bottom, 10 feet of 
slotted Teflon, 10 feet of flush-threaded stainless steel 
casing, and flush-threaded PVC casing to about 1 to 2 feet 
above the ground surface. The bottom caps are flush-threaded 
Teflon; the top caps are of PVC . 

The Teflon screen sizes used were .025 and .050 inches 
as marked on the boring logs, depending on the coarseness of 
the native soil. Sand used to backfill around the screened 
portions were No. 20 and No. 16 silica sand, respectively. The 
sand was pluviated in rn~asured quantities through the annulus 
between the well casing and the hollow stern auger; to prevent 
bridging of the sand in the annulus, potable water was injected 
as necessary to wash the sand down. Sand was placed in this 
manner to a level approximately 2 feet above the top of the 
screened portion, and was generally covered by bentonite slurry 
seal approximately 1 to 2 feet thick. The top of the slurry 
was typically near or above the water table. Above the slurry, 
a sand-bentonite (5: 1) mixture was placed dry as backfill in 
the boring to near to the ground surface. Because the borings 
would generally stand open above the water table, the augers 
were generally removed entirely before placing this mixture . 

The upper approximately 2 feet of the wells were sealed 
as for the gas wells. 

Prior to delivery to the site, all well casing materials 
were sterilized in an isopropyl alcohol bath by the manufac
turer and sealed in plastic. In addition, all silica sand used 
was washed by the Crystal Silica Company in several potable 
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water baths and flash-baked prior to packaging. Samples of the 
potable water and the slurry seal used during well construction 
were obtained·and are archived at the SAI laboratory. 

Other details, in particular the depths of screening and 
the screened elevations of the well casing of the ground 
surface, are presented on the boring logs and in tabular 
summaries in Appendix G • 

3.3.2.4 Site Logistical Support. During the soil and 
landfill sampling and the well construction operations, a 
central staging area was established to provide logistical and 
material support to the three individual drilling rigs . 
Communications between the rigs and logistical personnel were 
accomplished using portable citizen-band radios; further 
communication capability was . provided by a mobile telephone 
carried in the Site Manager'~ vehicle . 

The staging area was located on about 1/2 acre in the 
southern and central portion of. the site, where a graded pad 
had been constructed prior to this investigation. This area 
provided support in four key areas for the field operations • 

0 

0 

0 

0 

Storage of well casing, backfill, equipment, and 
other supplies 

Location of 6 dry wells extending to the landfill 
material, used as a leaching facility for the steam 
cleaning operation and fluids collected during well 
development 

Location of steam cleaning equipment for drill 
rigs, augers, barrels used for cutting disposal, 
and other equipment 

Storage and disposal of drill cuttings; storage was 
in a rented "sludge bin," all cuttings were dis
posed of under a minimum 3 feet of soil cover in a 
trench designated on Figure 1 . 

The materials and equipment placed in the staging area 
were watched by private security present on-site from 6:30 p.m. 
to 6:30 a.m. during the week and on a 24-hour schedule over the 
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weekend September 24-2.5. No incidents were reported by the 
guard during off-hours on the site. 

3.4 Gas Sampling 

Gas samples were obtained from five existing gas wells 
on the eastern 35-acre parcel, as well as from the five gas 
wells installed as part of this investigation. The sampling 
was performed in September 1983 by SAI personnel • 

The following sample collection devices were used: 

0 

0 

0 

Tenax-GC/Silica Gel adsorbent resin stainless steel 
columns for gas samples, (2-mm i.d. x 25-cm length 
packed with 80 mg of Tenax-GC (60-80 mesh) and 20 
mg of Silica Gel (60-80 mesh). The Tenax Trap 
sampling method provides a detection limit of 1 ppb 
for most of the compounds tested during this 
program . 

Evacuated stainless steel cylinders for gas 
samples,. either 300- or 500-cubic centimeter (cc) 
volume double· ended with valves. Tflese cylinders 
are made from seamless 304 stainless steel. The 
gas cylinder sampling method provides a detection 
limit of 1 ppm for the major species • 

Vial, with cap for condensate samples, 40 ml 
capacity screw cap (Pierce #13075 or equivalent). 

Figure 4 depicts the sampling equipment sequence used in 
the gas sampling. Field quality assurance was performed using 
blank samples as discussed in Section 5.2. 

3.5 Water Sampling 

Sampling of the water wells commenced on 26 September 
and was completed on 20 October 1983. The sampling operation 
generally consisted of the following components: 

1. Well development using a Teflon bailer, in order to 
remove sufficient volume of water such that the sampled 
water was generally free of suspended soil particles 
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2. 

3 • 

Further development using a Teflon bladder pump, from 
which measurements of pH and temperature, and generally 
conductivity, were taken until three consecutive samples 
were found to have equivalent values 

Sampling with the Teflon bladder pump into two 40ml VOA 
vials, one 1,000 ml linear polyethylene container, and 
one 1-gallon amber jug 

Five of the wells on site were discovered . to have 
apparently constricted well screens, and required the use of 
special procedures. On Wells 1, 24 and 25, it was necessary to 
perform all development and sampling with the Teflon bailer, 
with all other aspects of sampling unchanged. On Wells 9 and 
12, some development was performed with the Teflon bailer, and 
further development and sampling was performed with a peri
staltic pump, using Teflon tubing inserted past the constricted 
portions of the well screen . 

Between sampling locations, the water well sampling 
equipment, including Teflon bailers, tubes, pumps, and Teflon
coated stainless steel wire, was.washed with deionized water, 
allowed to dry, and rinsed with nanograde hexane. 

During the above sampling program, several wells were 
observed to have collected silt or sand inside the well casing 
to depths of several feet. After completion of sampling, all 
wells were checked for fall-in, and if present, were cleaned 
using a suction pump and l-inch O.D. PVC piping. Potable water 
was injected into the wells to decrease the required suction 
head, and to enable this pump to operate to the full depths of 
the well screens. 

A summary of the water well sampling operations and the 
final status of the water wells is presented in tabular form in 
Appendix G . 
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4. FIELD INVESTIGATION FINDINGS 
This section presents observations and measurements made 

during the field investigation program. These observations and 
measurements include physical measurements of the elevations 
and thicknesses of subsurface strata, measurements of ground
water levels, observations and measurements of landfill con
stituents, and air quality measurements of soil samples and of 
the zone adjacent to borings . 

4.1 Stratigraphic and Hydrologic Observations 
The stratigraphic and hydrologic conditions observed at 

the site are consistent with the information gathered during 
previous studies, as presented above in Section 2 .1. This 
section presents the specific information collected during this 
study on subsurface strata thicknesses and elevations, .and · 
water table elevations. Summary tables of ground-water data 
are presented together with the boring logs in Appendix G. 

4.1.1 Stratigraphy 

In this investigation the hydraulic fill thickness was 
found to range from 1~ feet to 16 feet across the site and to 
a-;erage about· 8 fee;- i""n· thTC'kness. The cover generally con-. 

-
sists of a silty fine sand to a clean fine sand, as described 
in Appendix G. The thickness of landfill material discovered 
during this investigation ranged from approximately 7 feet to 

-...,:ttJ:zO'r::?::TO"" =rz:r 11 40l~ .. ;:;;•DilL 11 ~ ;;rrrt;l'j: nm -e·e"~X:Z'lt11;";;;Z?:'5£""~"?"--<::~f"CJ.,.. - .... ,_ .-

OVer 20 feet, averaging approximately 15 feet in thic:Krie~s'·s~~ :." 
'dEhi::::t!d!ift+:"""± i 3- - at:t:::::::::!;;&; • g ' ?¥ .. l¢tq"<""-'t::T::- •. , 

The contents of the landfill identified during this and prev
ious studies are described below (Section 4.2) . 

In the eastern 35-acre parcel, 15 test pits excavated 
during a 1980 study (Appendix E)/complement the data gathered 
during this investig~tion with respect to stratigraphy and 
contents of the landfill. In that study the hydraulic fill was 
found to range from 3~ feet to almost 18 feet in thickness and 
to average approximately 8 to 9 feet across the 35-acre parcel . 
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The thickness of landfill in the 35-acre parcel was found to 
range from 2 feet or less to over 20 feet and to average 
approximately 11 feet in thickness . 

4.1.2 Hydrology 

Two to three weeks after development and sampling of the 
wells, water level measurements were taken with a weighted 
electrical probe. These measurements of depth were compared 
with the survey elevations taken of the well casings in order 
to determine water level elevations. Water elevations across 
the site were generally found to range from 1 to 3 feet above 
mean sea level, with two isolated wells having water elevations 
of about 5 feet above mean sea level. 

In general there ,does not appear to be a significant 
regional ground-water flow pattern_ at the landfill site. By 
this, it is meant that water table gradients were not observed 
to indicate substantial flow from, for example, east to west or 
south to north, as would have been consistent wit~ the original 
San Diego River flow in that area. Instead, the present 
ground-water table at the site appears to be relatively even, 
with minor fluctuations due to varying surface runoff and 
percolation characteristics and the possible existence of 
buried lined ponds from the original land filling operations. 
This condition might change during and following periods of 
significant flow in the San Diego River. 

Variations in water level due to tidal effects were 
examined analytically during this ·study, and these results were 
checked against field measurements of water table elevations 
over different time periods. It was concluqed that the varia-

"'---··~---
tion in ground-water levels due to t_.:i,..Q._g,J,__variAtions ;ln__Mics.s.i.Qn __ 
~ay and the San D1ego River channel_snopld not be measureable --- -greater than" 30 to 50 feet from the shore. This would exclude 
~idal ~ria"'t~ a significant source of short-term water 
table variation within the landfill site . 
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Differences in the runoff and percolation characteris
tics of the surface soils at the site appear to have a stronger 
influence on the relative elevation of ground water. Areas 
which tend to collect surface runoff were noted to have rela
tively higher water level elevations. Areas which had sandy 
surface soils (high infiltration), compared to those areas 
which had clayey surface soils (low infiltration), were also 
observed to have relatively higher water table elevations . 
These effects appear to have formed a gently undulating water 
table across the site, with elevation variations of no more 
than ~ to 1 foot about the average of about 2 feet, mean sea 
level . 

As noted in Section 2.1 above, the central area of the 
site. is generally covered with clayey surface soils. The 
lowest water level elevations were also found in this central 
area, indicating that some local flow may occur from both the 
west and the east towards the central portion. 

Two wells were found to have abnormally hi~h water level 
elevations. These wells, 23 and 24, were found to have water 
elevations of 5. 5 and 4. 5 feet above mean sea level. These 
elevations cannot be explained by differences in surface runoff 
or infiltration characteristics, but may be explained by the. 
presence, as verified with 1959 and 1960 aerial photography, of 
sludge digester ponds in that area of the site. If these ponds 
were buried with the placement of the hydraulic fill now 
covering the site, it is possible that water is still collected 
by the ponds, and that these subsurface "ponds" form a higher 
local water surface . 

4.2 Physical Contents of Landfill 

4.2.1 Previous Investigations 

The best information available identifying the current 
components of the landfill comes from a study performed by 
Woodward-Clyde Consultants in 1980 and contained in Appendix E 
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of this report. In this study 15 test pits were excavated into 
the landfill in the 35-acre parcel, generally into the landfill 
material above the water table. These pits were excavated with 
a backhoe and logged by a geologist from our firm, enabling a 
relatively descriptive characterization of the landfill mate
rials to be made. In that study it was found that the landfill 
varied from about 10 percent to 90 percent soil, averaging 
around 40 to 50 percent, and that the major components of the 
landfill were wood, paper, glass bottles, tires, cans, plastic, 
and grass and tree cuttings, in that general order. Other 
constituents in the landfill that were identified in that study 
included: concrete chunks and slabs, bricks, wire, rags, 
shoes, boxes, cable, copper tubing, dishes, scrap metal, and a 
fragment of a tail pipe. A summary of these findings is 
presented in Table 4-1. During that study no barrels were 
identified in the landfill material • 

TABLE 4-1. LANDFILL CONSTITUENTS IDENTIFIED IN TEST PITS 
PRELIMINARY SOIL INVESTIGATION, 35-ACRE PARCEL 
(MARCH 24, 1980) 

Landfill Constituent 

Wood 
Paper 
Glass bottles 
Tires 
Cans 
Plastic 
Organic debris 
Construction debris 
Brick. 
Wire & metal 
Rags 
Shoes 
Boxes 
Cable 
Copper tubing 
Dishes 
Tail Pipe 

Frequency of Identification 
(of 15 Test Pits) 

28 

14 
14 
11 

8 
7 
6 
5 
4 
4 
4 
2 
2 
1 
1 
1 
1 
1 
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4.2.2 Current Investigation 

In this study 8 borings were placed in the landfill in 
the 35-acre parcel and 13 borings were placed in the remaining 
portion of the landfill. The identification of landfill 
constituents through borings is generally not as descriptive as 
the identification through test pits and direct observation, 
because of the relatively small diameter of the auger and of 
the samples· obtained of the landfill material. However, the 
characterizations obtained during this study appear to be 
consistent with the previous characterizations. The most 
commonly identified constituents were newspaper and paper, 
wood, glass, and wire and metal. Other components that were 
less frequently identified included cloth, cardboard, plastic, 
organic debris, rubber, brick, construction debris, oil, and 
shells. During the drilling operations, no indication was 
given by the three crews of hitting any materials that might 
have been barrels in the landfill material; the only case where 
material was encountered which impeded drilling progress was at 
Boring No. 12, where a cable was found to have been wrapped 
around the cutting edge of the auger. A summary of the compo
nents identified in these borings is presented in Table 4-2. 

TABLE 4-2. LANDFILL CONSTITUENTS IDENTIFIED IN BORINGS 
MISSION BAY LANDFILL SITE ASSESSMENT 

Landfill Constituent 

Newspaper & paper 
Wood 
Glass 
Wire & metal 
Cloth 
Cardboard 
Plastic 
Organic debris 
Rubber 
Brick 
Construction debris 
Oil 
Shells 

Frequency of Identification 
(of 21 borings) 

29 

20 
18 
12 

9 
3 
2 
2 
2 
1 
1 
1 
1 
1 
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The observations from the test pits and borings are 
consistent with the geophysical surveys which did not indicate 
significant concentrations of ferrous material within the 
uppermost 15 to 20 feet. The geophysical measurements did, 
however, indicate significant quanti ties of ferrous material 
just below this depth, in relative concentrations as indicated 
on Figure 1. An interpretation of these results relative to 
the presence of barrels is presented in Section 7.2 • 

4.3 Air Quality Measurements 

As noted above in Section 3.3, four types of air quality 
measuring devices were used at the site to test the quality of 
air adjacent to samples obtained from the landfill and under
lying soil, and the air in the general zone of the borings. 
These devices included organic vapo! analyzers (OVA) , a combus-

~hydrogen s~l~d~ __ (f!2_S) m~ter, a hydrogen cyanide 
(~CN} -- H2S~J;_a-rm-;-:_and spot_ s_ampling with colorimetric Draeger 
tubes for carbon tetrachloride (CC1 4 ), HCN, hyd~ochloric acid 
vapors (HCl) , benzene (C 6H6 ) , 1 and vinyl chloride. As noted 
above in Section 3. 3, these air quality testing devices were 
primarily used to verif}' the safety of employees at t:.he _ ~i te 
and of t?e public near the site, and should be considered 
supplg_~ent~). _to the more precise soil, water and gas testing 
data of the landfill materials presented below in Section 6 • 

The major conclusion that can be reached from the air 

quality measurements is th~~ wa~..._~t.ect~_;:1~.,:~~e:9.".-.,~~e 
landfill investigation in concentrations of up to about 0.1--
'- _,...__., I 11\P """'=;:~ 'M:;a r ';zd2"i"'?"i'~~~s:;;:;:sw A~~ '-'~~,..::";"" ..... ~~~~~ ..... "')C'J"~;..:;:~nh.~~~--~ 

perc:nt in the i~e .. d£~~e .. vic in~ ty, <;f the .J;c;.;.;t;<;!:,:._,. The iiigh.,.eSt._,.. __ _ 
concentrations of methane were detected directly over landfill 

---- 7S"'r"'iWi\t'o1 ... "r*:tet% E•<N...;,~-qz~·c:::=;:a;-~......,~--:t:.::l::i"'~~~~~~~~~..._____ ... ..,.._,__ 

cuj:t.,,t,ng_g==brought to the surface by the augers, over barrels 
~ -:Gi a ;:; .. am:::~_:~~.-...~:-o')::...~;;.~.::-~"";:"~_-:_~~'M;::,._::_~. 
containing these cuttings prior to disposal, and in borings 
which were sealed overnight after having been advanced to 

=z 7 es;:¢; -; ~ .. ~= --;r ..... t!!l~_..;ru;.a;:rr~~~~·~t!:-:z2;~~--~~..,~~'-9.:.1;::.;;====-=......, 

landfill material above the water table. Based on this infor~---
~ -r;::;v-~;;::::;::.~"'- ,..-::;;;;;;;:JI.-.._~..r .. ':'.":"77;~~. 

ma"tiC)n~""'"'-E'rie-' borings which indicated the greatest concentrations 
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of methane were Borings 5, 6, 11, 12, 13, 17, and 21, which are 
geographically spread across the site. 

In almost all. cases, all of the other air quality meters 
detected no measureable concentrations of H2s, HCN, cc14 , HCl, 
c6H6 , or vinyl chloride. The only case in which some of these 
gases were measured was at Boring 3. At this location, mea
surements taken directly adjacent to the boring indicated a 
probable concentr of hydrogen sulfide of 5 to 15 parts p~ 

~--------------~' million. This triggered the HCN-H 2s alarm, which has a hydro-
\'~ gen sulfide sensitivity of ~ parts per millie~ In addition, 
J L::::___,_-~---

Draeger tube samples taken ae this hole detected low (less than 
5 parts per million) concentrations of carbon tetrach.l.or.ide, r-----
and low (1 part per million or less) concentrations of hydrog,e.n-
cyanide. 
~ 

Further comparison of the gas analysis results at · 
this boring indicated that the colqrimetric change in hydrogen 
cyanide was probably due to concentrations of NOX, rather than 
hydrogen cyanide, and that the carbon tetrachloride reading was 
also apparently due to an inteference compound. _ A summary of 
the gas measurements taken at the site, as described in this 
section, is presented in Appendix G. The results of gas 
analyses performed on samples from Well Number 3 are presented 
in Table 6-13. 

5. LABORATORY PROGRAM 

5.1 Analytical Approach 

Past activities in the general area suggest that the 
Mission Bay Landfill could have received a variety of hazardous 
wastes, including electroplating sludges, metal sludges, 
degreasing agents, cyanides, organic solvents, spent acids/ 
bases, PCB's, etc. However, there is no record of the quanti
ties of these and other hazardous wastes buried in the land-
fill. For the purposes of identifying major contaminants and 
assessing their hazard potential, three groups of analytical 
parameters were identified: 
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0 

0 

0 

Group A: pH, total cyanide, sulfide, fluoride, and 
phenols [in addition, total organic 
halogens (TOX) and oil and grease for 
ground-water samples] 

Group B: 17 heavy metals 

Group C: EPA listed organic priority pollutants, 
including pesticides and PCB's. 

The approach (see Appendix A, Site Assessment Plan) was 
to analyze landfill waste for all three groups of parameters 
for the waste was believed to be the major source of contami
nants. A screening process was designed for soil and ground
water samples. This phased, screening approach was modified 
following the sampling to meet the project schedule which 
necessitated only one round of laboratory testing. The an
alytical program consisted of testing the soil, landfill waste, 
and ground-water samples for all three groups of parameters. 

As part of the overall site assessment, gas samples 
collected from gas monitoring wells were analyzed for major 
constituents (CH 4 , co2 , N2 , o2), trace organics, and toxic 
constituents (HCN and H2S). 

5.2 Analytical Procedures 

Following is a brief description of sample preparation 
and analytical procedures. Details are given in Appendix H . 

5.2.1 Group A Tests 

Landfill waste, alluvial soil from selected boreholes 
and ground-water samples were analyzed for pH, phenol, cyanide, 
sulfide, and fluoride using EPA approved methods (EPA 1979, 
1982). Total organic halogens (TOX) and oil and grease were 
also included for ground-water samples. 

pH of ground water samples was determined electro
metrically using a glass electrode in combination with a 
reference potential or a combination electrode (EPA Method 
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150.1). The measUrement of pH was done directly by placing the 
electrode into the sample. For solids samples, the pH of a 
slurry (1:1 soil to water ratio) was determined using the 
procedure similar to the above (EPA Method 9040) • 

Cyanide in ground-water samples was measured by a reflux 
and distillation process. The released cyanide was absorbed in 
a basic solution. The cyanide ion was determined colorimetri
cally by converting to cyanogen chloride and mixed with an acid 
reagent (EPA Method 335.2). For gas and solids samples, 
cyanide analysis was performed automatically using an Auto
analyzer (EPA Method 335.3). 

Fluoride in solids and ground-water samples was deter
mined potentiometrically using a fluoride electrode in con
junction with a. standard single junction reference electrode 
with a selective ion meter (EPA Me_thod 340. 2) . The electrode 
was placed in the sample for direct readout on the meter . 

Sulfide in gas, ground water, and solids samples was 
determined .bY allowing the sample to react with dimethyl-p
phenylemediamine in the presence of ferric chloride to produce 
methylene blue. The sample was then measured spectrophotome
trically (EPA Method 376.2). 

In the analysis of oil and grease, the ground-water 
sample was acidified to a pH < 2 and serially extracted with 
fluorocarbon-113. The solvent extract was then dried and 
weighed (EPA Method 413.1). 

In the analysis of ground-water samples for phenol, a 
preliminary distillation followed by reaction with 4-aminoanti
pyrine in the presence of potassium ferricyanide at a pH of 10 
was used. The resulting mixture was then analyzed spectropho
tometrically (EPA Method 420.1) . For solids samples, phenol 
was determined using an Autoanalyzer (EPA Method 420.2). 

In the analysis of TOX, the ground-water sample was 
first adjusted to pH 2 prior to being passed through an 
activated carbon column. This column was washed with nitric 
acid to remove any trapped inorganic halides. The carbon 
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column was then pyrolyzed in two stages and concentrations were 
determined using a micro-colorimetric-titration detector (EPA 
Method 9020) • 

5.2.2 Group B Tests 

In solids (landfill waste or soil) analysis, an aliquot 
of the sample was freeze dried and ground to a homogenous 
powder. A small aliquot (about 2g) was removed and digested in 
concentrated HN03 and HCl followed by 30 percent H2o 2 treat
ment. The sample was allowed to cool and brought to volume 
with deionized water. 

For mercury (Hg) determination, a different digestion 
procedure was used. A wet, homogenized aliquot of the sample 
was digested in concentrated HN03 and H2so4 , followed by KMno4 
treatment. 

In ground-water analysis, an aliquot (100 ml) was 
digested in· concentrated HN03 , cooled, and brought to volume 
with deionized water. The sample was then centr~fuged and the 
supernatant was used for analysis. 

For Hg determination, the digestion procedure was 
similar to that used for solids samples, except that the sample 
was further treated with 20 percent K2s 2o 8 . 

In the digestion processes sample reagent blanks were 
prepared in the same manner as the samples • 

'The solids and ground-water samples were analyzed for 
antimony (Sb) , arsenic (As) , barium (Ba) , beryllium (Be) , 
Cadmium (Cd), total chronium (Cr), cobalt (Co), copper (Cu), 
lead (Pb) , molybdenum (Mo) , nickel (Ni) , selenium (Se) , silver 
(Ag) , thallium (Tl) , vanadium (V) and zinc (Zn) by atomic 
absorption spectrophotometry (AAS) using flame or graphite 
furnace (depending upon metal levels). The deuterium (D 2) 
background corrector was used on all analyses except for As and 
Se. Cold vapor atomic absorption spectrophotometry (CVAAS) was 
used in the determination of Hg following reduction with NH 20H, 
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HCl, and SnC1 2 • Sample blanks and standards were analyzed in 
the same manner as the samples. 

5.2.3 Group C Tests 
• Landfill waste, alluvial soil from selected boreholes, 

• 

• 

•• 
• 

• 

• 

• 

• 

and ground-water samples were analyzed for EPA-listed organic 
priority pollutants (volatile and base/neutral/acid-extractable 
compounds, chlorinated hydrocarbons, pesticides, and PCB • s) . 
The solids samples were extracted with methanol for volatile 
organic compounds according to EPA Method 8240 (EPA, 1982) and 
with methylene chloride for extractable organic compounds and 
chlorinated hydrocarbons using EPA Method 8270 (EPA, 1982) • 

Volatile organic compounds in solids and ground-water 
samples were analyzed using EPA Method 624 (Federal Register 
12/3/79). For extractable organic_ compounds, EPA Method 625 
(Federal Register 12/3/79) was used. Both methods require a 
gas chromatography/mass spectrometry (GC/MS) system which was 
fitted with a full spectrum of computerized data acquisition 
and reduction equipment for identification and quantification 
of all organic components except for chlorinated hydrocarbons . 
In addition to the EPA-listed volatile and extractable organic 
compounds, these methods also search for any other significant 
peaks (indicating presence of other organic compounds). 

Chlorinated hydrocarbon extract fractions of extractable 
organics were analyzed using capillary column gas chromato
graphy (GC) with electron capture detection. 

GC and GC/MS calibration and analytical protocols were 
conducted according to EPA-approved guidelines (Federal Regis
ter 12/3/79), including all quality control procedures. 

5.2.4 Gas Analyses 

Gas samples from the five existing wells and five new 
gas monitoring wells were analyzed for nitrogen, oxygen, argon, 
carbon dioxide, carbon monoxide, and methane by GC with thermal 
conductivity detection. Gas samples from these monitoring 
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wells also were measured for cyanide (HCN) and hydrogen sulfide 
(H 2S) and volatile organic priority pollutants using GC/MS. 

The Tenax sampling cartridge containing the adsorbed sample for 
GC/MS. analysis was positioned in the purge and trap device . 
The trap was back-flushed while being rapidly heated to therm
ally desorb the components into the inlet of the GC. The 
components were separated via the GC and detected by MS • 

5.3 Quality Assurance and Quality Control (QA/QC) 

The sampling and analysis procedures employed followed 
federally approved QA/QC procedures such as the U.S. EPA 
Interim Guidelines and Specifications for Preparing Quality 
Assurance Project Plans (QAMS-005/80), December 29, 1980. The 
laboratory procedures followed (and were approved by) the u.s. 
EPA's National Enforcement Investig~tion Center's procedures to 
assure that: 

0 

0 

0 

0 

The data are accurate in terms of ~greement with 
reference values 

The data are precise in terms of agreement between 
individual measurements taken under similar con
ditions 

The data are comparable to other data for evalu-· 
ation purposes 

The data are reproducibly obtainable by different 
laboratories using similar methods. 

The quality assurance plan was designed to cover specif
ically the anticipated situations that would be encountered in 
the project. The QA/QC laboratory plan began at the time the 
samples were collected and extended to the delivery of the 
results. In the field, a geochemist supervised the technical 
procedures for collecting samples (decontaminated equipment, 
correct containers, proper labeling, etc.) and assured that 
pertinent data were recorded and that the samples were cor-
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rectly preserved, refrigerated, and transported to the labo
ratory. Once in the laboratory the samples were subjected to 
the EPA-approved procedures. 

The laboratory analytical QA/QC plan is outlined in 
Table 5-l. 

TABLE 5-l. LABORATORY ANALYSIS QA/QC 

QA/QC 

Replicate analysis 

Method blanks 

Soil 

5% of samples 

5% of samples 

Laboratory internal Every sample 
standards, (5 total, 
spike prior to injec-
tion; 3 each volatile; 
1 each base, neutral, 
acid; 1 each pesticide) 

Water· 

5% of samples 

5% of samples 

Every sample 

Gas 

N/A 

5% of samples 

N/A 

For trace metals, QA/QC data are presented on Pages 15 
and 16 of Appendix H. The precision data (replicate analysis) 
and accuracy data (spike and recovery) are within established 
acceptable limits. The accuracy data vary by about 10 percent 
with only two exceptions of 24 percent and 33 percent. Because 
of the complex heterogeneous nature of the samples, the spike 
and recovery data are considered quite good. The precision 
ranges from approximately 6 percent to 50 percent and again is 
within established limits for concentrations at that.level . 

The organic component QA/QC data are presented on 
Pages 76 to 84 and are within acceptable limits for samples of 
such complexity and heterogeneity. The volatiles precision 
(replicate analysis) was better than 6.4 percent in all cases 
and considered excellent. The accuracy was good for constit
uents in the ppb range, varying by about 14 percent except for 
four of the 21 components which varied by 21 percent, 21 per
cent, 34 percent and 36 percent . 

The base/neutral/acid extractables accuracy was based on 
DS-nitrobenzene and considered quite good . No precision data 
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could be developed because the highly organic nature of the 
samples disallowed the concentration of the final extract to 
the normal 1.0 ml. In most cases, the final volume was 10.0 ml 
or greater and resulted in a final concentration of surrogate 
standards below the limit of detection of the GC/MS. 

The accuracy of the pesticide analyses was usually 
better than 12 percent. For some samples, interfering com
pounds co-eluted with the DFBP spike and resulted in high 
recovery levels. For those cases, the value was taken as 
100 percent. The precision data for pesticides were within 
established acceptable limits. Although the values vary to as 
much as 80 percent difference in one case, such variation is 
expected for such low concentrations in complex mixtures. 

The inorganic QA/QC data are 
95 of Appendix H. The accuracy_ 

= phenol, oil and grease~ fluoride, S , 
ranging to a maximum average value 
cision was 10 percent or better. 

presented on Pages 94 
for all components, 

TOX and pH was quite 

of 12 percent. The 

and 
-CN I 

good 

pre-

The landfill gas samples were collected in stainless 
steel cylinders and tenax traps. The QA/QC was therefore 
achieved through the use of a reference standard for priority 
pollutants. HCN and H2s concentrations were below the limit of 
detection and replicate analysis (precision) was unnecessary . 

6. RESULTS OF LABORATORY TESTING 

The analytical results are presented in four groups: 
Group A - phenols and anions, Group B - trace metals, Group C -
organic chemicals, and Group D gas analyses. Except for· 
gases, each group contains data for landfill waste, selected 
samples of alluvial soil (underlying the landfill and landfill 
cover), and ground water. Following is a general presentation 
of analytical data. Complete laboratory data reported by SAI, 
Inc. are presented in Appendix H. A detailed discussion with 
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respect to site conditions is included in Section 7.3, Assess
ment of Site Conditions. 

6.1 Phenols and Selected Anions 
This group included pH, phenol, cyanide, sulfide and 

fluoride. In addition, total organic halogens (TOX) and oil 
and grease were determined in the ground-water analysis . 

6.1.1 Landfill Waste and Soil 
pH and concentrations of phenols and anions in solids 

samples (landfill waste and soil) are presented in Table 6-1. 
The pH's of landfill waste range from acidic (pH 5. 7) to 
alkaline. The cover fill (MB-03-SB-03 and MB-07-SB-4) is 
highly alkaline (pH >9.0). Concentrations of sulfide are 
higher in landfill waste than in cover fill or alluvial soil. 
The data show relatively low levels of phenol and fluoride and 
non-detectable levels (<10 ppm) of total cyanide. 

6.1.2 Ground Water 

Analytical results of pH, total organic halogens, 
phenols, oil and grease and selected anions are shown in Table 
6-2. The water pH's are in the neutral range which is slightly 
lower than the corresponding solids. Little variation in water 
pH's was noted among well locations. The water contained 
non-detectable levels ( < 0. 02 ppm) of cyanide and from rela
tively low to non-detectable levels of oil and grease, sulfide, 
and fluoride. Relatively high levels of total organic halogens 
were detected (about 1 ppm) in two monitoring wells outside the 
landfill (MB-01-GW-01 and MB-25-GW-01) and in three wells 
within the landfill (MB-07-GW-01, MB-15-GW-01, and MB-18-
GW-01) . 

6.2 Trace Metals 

Seventeen trace metals for which threshold values have 
been established by the state hazardous waste regulatory agency 
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were analyzed (California Department of Health Services, 1983). 
Thirteen of these metals belong ·to the EPA list of priority 
pollutants (Federal Register, 12/3/79) . 

6.2.1 Landfill Waste 

Trace metal concentrations in landfill waste from 21 
locations are presented in Table 6-3. As expected, these 
concentrations varied greatly among metals and sampling loca
tions. Heavy metals that are commonly found in municipal 
sludge, solid waste and electroplating sludge (e.g. , As, Cd, 
Cr, Cu, Pb, and Zn) were detected. Sb (< 50 ppm), Se (<10 ppm) 
and Mo (<5 ppm) were not detectable at any of the locations . 

6.2.2 Cover Fill and Alluvial Soil 
Trace metal concentrations in the alluvial soil under

lying landfill at the 21 sampling locations are given in Table 
6-4. Except for As, the metal concentration levels, in 
general, are lower than those detected in landfill waste (See 
Table 6-3). Concentrations of As (136 ppm) and Cr (257 ppm) 
were detected in one sample immediately below the landfill 
(MB-03-SB-07). 

As a comparison, cover fill and alluvial soil from four 
locations outside the landfill were analyzed for trace metals. 
The results are shown in Table ~-5. These metal concentration 
levels are more uniform than the data shown in Table 6-4 but, 
overall, are similar to those found in the alluvial soil 
underlying the landfill. No discernable differences in metal 
concentrations between cover fill and alluvial soil from 
off-site locations were noted. 

6.2.3 Ground Water 

Ground-water samples collected from the 20 monitoring 
wells were analyzed for 17 trace metals and the data are shown 
in Table 6-6. A variety of trace metals (As, Co, Cr, Cu, Pb, 
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Hg, Ni, Zn, 

three wells 

and Ba) were detected at higher concentrations in 
(MB-01-GW-01, MB-24-GW-01, and MB-25-GW-01) rela-

tive to the other 17 wells. In most cases, As (<20 ppb), Co, 
Mo, and V(all <50 ppb) were not detected in the ground water . 

6.3 Organic Chemicals 

Landfill waste, soil and ground-water samples were 
characterized for their content of organic - chemical consti t
uents, i.e. EPA-listed volatile and extractable priority 
pollutants as well as chlorinated hydrocarbons, pesticides, and 
PCB's . 

6.3.1 Landfill Waste and Alluvial Soil 
Results of volatile organic analysis for landfill waste 

and soil are shown in Table 6-7. Five volatile priority 
pollutants (methylene chloride, ethylbeaZene, tolw;ne, carbon 
tetrachloride, and chloroform) were detected. Except for 
methylene chloride, none of the compounds were detected at 
levels above 1 ppm. Four volatile non-priority pollutants 
(acetpne, m, p-xylene, o-xylene, and 2-but-anone) were detected . 

Acetone values frequently exceeded the 1 ppm level. In one 
case, its concentration exceeded 400 ppm (MB-04-WA-07) , the 
upper limit of the mass spectrometer's linear range. 

Two-composites - a waste (MB-02-WA-04, OS) and a soil 
(MB-25-SB-0 1, 02, 03) were found to contain several volatile 
organic chemicals at trace levels ( < 1 ppm) . In most cases 
these chemicals were detected sporadically in the landfill 
waste . 

Results of extractable organic analysis for landfill 
waste and soil are shown in Table 6-8. The extractable (semi
volatile) priority pollutants in landfill waste were predomi
nantly found in the base/neutral extractable fraction. Only 
two compounds from the acid extractable fraction (phenol and 
N-nitrosodimethylamine) were detected . 
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Of the 31 extractable compounds found, three are non
priority pollutants (dibenzofuran, diphe~ylamine, and 3-Nitro
aniline) . The distribution of extractable compounds in the 21 
landfill waste samples does not display any obvious pattern . 
The polynuclear aromatic compounds were found both at high 
frequency (naphthalene and phenanthrene, 20 detections of. 22 
samples) and low frequency (benzo/~a)pyrene, 6 detections of 22 
samples). The same trend appears for the acid extractables. Of 
22 samples, diphenylamine (a non-priority pollutant) was found 
in 20 samples but phenol was found only in three samples. 

In the analysis of soils, six compounds were detected in 
three samples (Table 6-8) . The most frequent detections in 5 
samples were the plastfcizer phthalate esters, perhaps in part 
the result of sample contamination since one of the blanks 
contained two of the three phthalate esters. Diphenylamine was 
the second most frequently identified compound, found in three 
samples. The three polynuclear aromatic chemicals, naphtha
lene, benzo(a)pyrene, and phenanthrene were found in 1, 2 and 1 
samples respectively. N-nitrosodiphenylamine was found in one 
sample • 

Results of organochlorine pesticides in landfill waste 
and soil are shown in Table 6-9. Chlordane (<150 ppb), toxa
phene (<450 ppb) and PCB's (<90-750 ppb, depending upon isomer) 
were not detectable. All pesticides were detected in levels 
less than 0.01 ppm (100 ppb) and only in waste samples. The 
most frequently detected pesticides were heptachlor, aldrin and 
p,p'-DDD. Landfill samples appear to contain the highest 
concentrations of pesticides (heptachlor, aldrin, a- Endosulfan 
and dieldrin) • 

6.3.2 Ground Water 

Results of volatile organic analysis for ground-water 
samples collected_ from 20 monitoring wells are shown in Table 
6-10. Of the 30 EPA-listed volatile organic priority pollut-
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ants, only 11 were detected in the grourid-water samples. In 
addition, 5 volatile non-priority pollutants (tetrahydrofuran, 
acetone, o-xylene, m,p-xylene, and 2-butanone) were detected. 
Acetone was found in 6 of the 22 ground-water samples, at 
concentrations of as much as 41 ppm (MB-24-GW-01). The remain
der of the detected volatile compounds were present in only a 
few samples (generally less than 5) and at concentrations less 
than 50 ppb . 

Results of extractable organic analysis for the 20 
ground-water samples are shown in Table 6-11. 20 of the · 48 
EPA-listed extractable priority pollutants were detected, 
mostly in levels less than 5 ppb . 

Paradichlorobenzene, naphthalene, and diphenylamine were 
the most frequently detected compounds, followed by butyl 
benzylphthalate, phenol, and 2-methylnaphthalene. The remain
der of the detections comprise the polynuclear series, with 
limited occurrences of the chloroethers, nitrosamines and 
chlorobenzenes. 

Concentrations of chlorinated pesticides in the 20 
ground-water samples are presented in Table 6-12. No PCB' s 
were detected in any of the samples. Among the 16 pesticides 
detected, S-BHC and heptachlor epoxide were most frequently 
found and were at higher concentrations than the others. 
Otherwise, the chlorinated pesticides occurred sporadically in 
ground water and generally below the detection limits. Traces 
( < 5 ppb) of a number of volatile priority pollutants wer.e 
detected in a water sample (MB-01-GW-01) collected from an 
off-site monitoring well . 

6.4 Gas Analyses 

Samples collected from five existing (Wells G-1 through 
G-5) and five new (sampling locations 3, 5, 14, 17 and 22) gas 
monitoring wells were analyzed for conventional landfill gas 
species as well as hazardous volatile species (H 2S, HCN and 
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volatile organic priority pollutants). 
Table 6-13. 

Results are shown in 

The methane concentrations in Wells G-1, G-4, and G-5 
are within the range (40 to 60 per cent) expected during active 
decomposition of landfill waste. Wells G-2 and G-3 showed 
relatively low methane concentrations (about 20 percent) . 

The methane concentrations for four of the five new 
wells showed levels of methane of about 50 to 60 percent . 
Well 22 showed a much lower concentration of methane (15 per 
cent), but also shows signs of having been contaminated 
air (high nitrogen and oxygen levels). 

with 

No HCN or H2s was detected in the 
moni taring wells. In samples from the 

existing and new gas 

existing wells the 
presence of numerous aliphatic and aromatic hydrocarbons was 
detected but no volatile organi~ priority pollutants were 
found. In all five new wells, benzene was detected (0.013 to 
0.087 ppm) while ethyl benzene was detected in only two wells 
(No. 14 and 17) • 
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TABLE 6-1. CONCENTRATIONS OF PHENOL AND SELECTED ANIONS 
IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Sample Depth (ft) ~ Cyanide Phenol Sulfide Fluoride 

MB-02-WA-04, 15 - 16.5 7.8 <10 0.91 10.04 0.8 
-05, -06 2 20 - 21.5 

25 - 26.5 

MB-03-SB-03 7.5 - 9 9.5 <10 2.11 6.00 1.8 
(cover fill) 

MB-03-WA-05 17.5 - 19 7.8 <10 36.13 142.00 0.0 
MB-03-WA-08 2 8.5 - 25.5 7.6 <10 0.46 10.11 1.4 
MB-03-SB-07 25 - 26.5 7.8 <10 1.06 5.13 . 1.1 
MB-04-WA-07 2 6.5 - 22 8.3 <10 0.31 24.73 1.7 
MB-05-WA-03, 10 - 11.5 8.7 <10 0.83 5.87 0.9 

-10 2 19.5 - 21 

MB-06-WA-03, 9.5 - 11 8. 1 <10 2.43 12.21 2.2 
-06 2 15 - 16.5 

MB-06-SB-10 25 - 26.5 8. 1 <10 0.36 . 7. 39 <0.5 
MB-07-SB-04 12 - 13.5 9.1 <10 0.90 3.79 2.6 
(cover fill) 

MB-08-WA-04, 12 - 13.5 8. 1 <10 0.81 10.48 0.6 
-05 2 17 - 18.5 

MB-09-WA-09 2 10.5 - 32.5 7.9 <10 1. 76 10.23 3.1 
MB-11-WA-06, 20 - 21.5 8.0 <10 1. 23 29.21 3.3 

-07 2 25 - 26.5 

MB-12-WA-08 2 6.5 - 20 7.4 <10 2.74 13.86 0.8 
MB-13-WA-05 2 14 - 19 7.7 <10 2.53 86.00 1.1 
MB-14-WA-04 15 - 16.5 8.3 <10 0.88 7.27 1.0 
MB-15-WA-06 20 - 21.5 5.7 <10 0. 92 35.15 <0.5 

MB-16-WA-03 10 - 11.5 6.7 <10 1. 71 13.59 0.9 
MB-16-SB-07 27.5 - 29 7.8 <10 0.59 18.00 1.3 
MB-17-WA-04 2 10.5 - 17 6.9 <10 1.05 8.18 1.1 

MB-18-WA-03 10 - 11.5 7.5 <10 1.47 25.12 1.5 
MB-20-WA-05 2 7.5 - 14 7.5 <10 0.75 15.34 2.0 
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TABLE 6-1 (cont'd). CONCENTRATIONS OF PHENOL AND SELECTED ANIONS 
IN LANDFILL WASTE (WA) AND SOILS (SB)l 

Sample Depth (ft) __£!!__ Cyanide Phenol Sulfide 

MB..,.21-WA-04 15 - 16.5 6.5 <10 8.29 19.21 

MB-22-WA-03 10 - 11.5 7.7 <10 41.69 10.56 

MB-23-WA-03, 10 - 11.5 7.5 <10 0.98 6.75 
-04 2 15 - 16.5 

MB-24-WA-04 15.5 - 17 7.1 <10 3.17 30.75 

MB-25-SB-05 20 - 21.5 7.6 <10 3.03 29.14 

1 Concentrations in ~g/g (ppm) on a dry weight basis; pH in units. 
2 Composite • 
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-• • TABLE 6-2. CONCENTRATIONS OF PHENOL AND SELECTED ANIONS 
IN GROUND WATER1 

Total Organic Oil and 

• Sample _.£!!..__ Halogens Cyanide Phenol Grease Sulfide Fluoride 

MB-01-GW-01 7.38 1.096 <0.02 0.062 <2 0.51 0.5 
MB-02-GW-01 7.42 0.884 <0.02 0.028 9 0.77 0.7 

• MB-04-GW-01 7.16 0.327 <0.02 0.047 <2 0.14 0.6 
MB-06-GW-01 7.08 0.505 <0.02 0.082 <2 0.94 0.5 
MB-07-GW-01 7.03 1. 021 <0.02 0.019 <2 0.07 0.3 

MB-08-GW-01 7.15 0.610 <0.02 0.198 <2 0.60 0.7 

• MB-09-GW-01 6.93 0.691 <0.02 0.167 16 0.20 <0.1 

MB-10-GW-01 7.36 0.205 <0.02 0.019 3 0.87 0.8 
MB-11-GW-0 1 6.86 0.696 <0.02 0.046 2 0.18 4.6 
MB-12-GW-01 7.25 0.491 <0.02 0.126 8 0.16 0.8 •• MB-13-GW-01 7.50 0.837 <0.02 0.-180 <2 1.04 0.5 
MB-15-GW-01 7.13 1.311 <0.02 0.082 <2 0.35 0.8 
MB-16-GW-01 7.34 0.255 <0.02 0.046 <2 0.19 0.6 
MB-18-GW-01 7.17 1. 267 <0.02 0.412 9 0.07 0.5 

• MB-19-GW-01 7.04 0.118 <0.02 0.010 9 0.12 1.1 
MB-20-:-GW-01 7.15 o. 372 <0.02 0.028 <2 1.00 0.8 
MB-21-GW-01 6.80 0.690 <0.02 0.082 8 0.10 0.9 
MB-23-GW-01 6.62 0.648 <0.02 0.144 5 0.45 0.2 

• MB-24-GW-01 7.13 0.904 <0.02 0.136 3 0.26 0.6 
MB-25-GW-01 7.00 1.072 <0.02 0.055 5 0.18 0.8 

e 1 Concentrations in mg/t (ppm); pH in units. 

e 
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TABLE 6-3. CONCENTRATIONS OF TRACE METALS IN LANDFILL WASTE 

FROM ON-SITE LOCATIONS 1 

Sample Depth (ft} Sb As Be Cd 

HB-02-WA-04, 15 - 16.5 <5.0 16.3 0.439 0.48 
05, 06 2 20 - 21.5 

25 - 26.5 

HB-03-WA-05 

HB-04-WA-072 

MB-05-WA-03, 
-102 

17.5- 19 

6.5 - 22 

10 - 11.5 
19.5 - 21 

<5.0 

<5.0 

<5.0 

17.3 0.201 1.00 

10.6 0.312 4.09 

10.9 0.385 0.33 

HB-05-WA-03, 10 - 11.5 <5.0 15.9 0.517 0.38 
-1o2•3 19.5 - 21 

MB-06-WA-03, 9.5 - 11 <5.0 6.3 0.204 0.62 
-06 2 15 - 16.5 

HB-07-WA-092 16 - 22 <5.0 13.4 0.302 1.30 

MB-08-WA-03, 7.5- 9 <5.0 9.1 0.337 0.21 
-04 2 12 - 13.5 

HB-09-WA-092 

MB-11-WA-06 

MB-12-WA-08 2 

MB-13-WA-052 

MB-14-WA-04 

MB-15-WA-04, 
-06 2 

10.5 - 32.5 

20 - 21.5 

6.5 - 20 

14 - 19 

15 - 16.5 

15 - 16.5 
20 - 21.5 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

11.7 0.279 1.58 

18.6 0.332 0.93 

13.1 0.319 1.37 

23.6 0.908 1.89 

6.6 0.131 1.95 

15.1 0.245 p.59 

Cr Cu Pb ----
35.1 100.0 133.0 

134.0 116.0 436.0 

30.4 63.8 157.0 

31.3 34.3 43.3 

33.4 22.4 156.0 

36.8 27.4 51.0 

116.0 139.0 67.4 

30.7 19.6 20.4 

Hg 

591 

2325 

277 

278 

238 

215 

155 

368 

24.9 49.3 85.2- 292 

126.0 111.0 116.2 168 

137.0 68.2 198.0 988 

74.4 82.2 230.0 194 

89.5 50.1 223.0 768 

32.3 136.0 235.0 1624 

HB-16-WA-03 

HB-17-WA-04 

HB-18-WA-03 

HB-20-WA-052 

MB-21-WA-04 

10 - l1.5 

10.5 - 17 

10 - 11.5 

6.2 60.4 0.050 2.36 140.0 377.0 132.0 2077 

7.5 ;_ 14 

15 - 16.5 

<5.0 24.1 0.977 0.61 

<5.0 19.7 0.610 0.87 

<5.0 15.0 0.518 2.26 

<5.0 12·.8 0.178 0.27 

32.7 

86.2 

58.4 

12.9 

39.1 

23.0 

58.2 

10.7 

73.1 

70.2 

74.9 

14.2 

66 

2917 

717 

246 

Ni Se ~ Tl Zn Ba 

37.1 <10 0.474 <0.2 198 8 

20.2 <10 

23.8 <10 

25.2 <10 

0.487 <0.2 2637 322 

0.691 <0.2 348 78 

0.078 <0.2 136 102 

10.9 <10 0.060 <0.2 170 84 

33.4 <10 0.214 <0.2 428 131 

35.8 <10 0.770 <0.2 278 107 

11.1 <10 2.812 <0.2 103 136 

12.2 <10 

48.2 <10 

39.4 <10 

32.6 <10 

81.0 <10 

26.4 <10 

0.399 <0.2- 173 117 

0.185 <0.2 282 133 

0.220 <0.2 223 140 

0.228 <0.2 332 285 

2.800 <0.2 478 108 

2.300 <0.2 1520 120 

72.8 <10 1.570 <0.2 1387 139 

15.3 <10 0.088 <0.2 142 118 

50.5 <10 0.773 <0.2 1252 133 

30.7 <10 2.920 <0.2 358 179 

3.2 <10 0.022 <0.2 77 51 

Co 

22 

15 

7 

-- 9 

6 

6 

15 

11 

8 

ll 

15 

22 

2 

9 

36 

10 

9 

12 

4 

• 

Mo 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

21 

<5 

<5 

<5 

• 
v 

86 

47 

34 

47 

60 

32 

50 

70 

51 

65 

76 

120 

30 

45 

<5 146 

<5 

<5 

<5 

<5 

77 

53 

69 

30 

• 
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TABLE 6-3 (cont'd). CONCENTRATIONS OF TRACE METALS 
FROM ON-SITE LOCATIONS 1 

SamEle DeEth (ft) Sb As Be Cd Cr Cu Pb 

HB-22-WA-03 10 - ll.5 <5.0 45.1 1.030 0.05 49.7 49.9 5.4 

HB-23-WA-03, 10 - ll.5 <5.0 22.5 0.468 2. 16 69.1 64.4 103.0 

-04, -05 2 15 - 16.5 
20 - 21.5 

HB-24-WA-04 15.5 - 17 <5.0 144 0.096 l. 67 45.6 258 254 

1 Concentrations in ~g/g (ppm), except for Hg (ng/g or ppb), as received .. 

2 Composite. 

3 Duplicate sample. 

Hg 

18 

575 

2354 

Ni 

21.1 

16.7 

38.9 

• • • • • 

IN LANDFILL WASTE 

Se ~ T1 Zn Ba Co Mo v 

<10 0.063 <0.2 101 282 25 <5 133 

<10 O.llO <0.2 137 158 12 <5 77 

<10 0.459 <0.2 234 134 5 <5 39 



• 

U1 
0 

• • 
Sample 

MB-02-SB-07 

HB-03-SB-03 

(coverfill) 

MB-03-SB-07 

~lli-04-SB-06 

MB-06-SB-10 

• • • • • • • 
TABLE 6-4, CONCENTRATIONS OF TRACE METALS IN SOIL UNDERLYING 

LANDFILL AND IN COVER FILL FROM'ON-SITE LOCATIONS! 

Depth (ft) Sb As Be Cd Cr Cu Pb 

27 - 28.5 <5.0' 21.5 0.331 0.071 34.4 18.6 13.70 
7.5- ~ <5.0 10.1 0.212 0.052 20.0 10.0 4.55 

25 - 26.5 <5.0 135.8 0.127 0.115 257.0 6.8 
22 - 23.5 <5.0 11.9 0.095 0.022 21.2 5.5 
25 - 26.5 <5.0 11.1 0.393 0.030 30.2 18.9 

Hg Ni Se ~ Tl 

3.81 12.3 <10 0.624 <0.2 

3.88 57.0 <10 0.023 <0.2 

HB-06-SB-103 25 - 26.5 <5.0 13.8 0.428 0.020 30.4 20.0 

5.88 

1.13 

3.22 

3.24 

9.61 

9.98 

6.52 

8.39 3.7 <10 0.015 <0.2 

1.01 2.8 <10 0.008 <0.2 

1.88 ' 9.3 <10 0.012 <0.2 

1.83 11.2 <10 0.013 <0.2 
MB-07-SB-06 

HB-08-SB-08 

MB-09-SB-11, 
-12 2 

NB-11-SB-09 

22 - 23.5 

32.5 - 34 

35 - 36.5 
40 41.5 

34.5 - 36 

<5.0 10.4 0.328 0.117 29.2 16.5 

<5.0 16.9 0.433 0.082 27.5 20.6 

<5.0 38.0 0,669 0.142 36.7 31.5 

<5.0 35.9 0.766 0.345 40.8 29.6 

57.50 10.1 <10 0.059 <0.2 

4.89 7.6 <10 0.142 <0.2 

5.38 14.8 <10 0.049 <0.2 

7.41 15.4 <10 0.131 <0.2 

• • • 
Zn Ba Co Mo V 

66 207 

32 118 

34 66 

21 50 

50 164 

52 175 

55 126 

51 152 

74 197 

69 102 

19 

11 

3 

4 

12 

12 

11 

10 

18 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

88 

55 

35 

28 

79 

83 

69 

73 

93 

<5 106 
MB-12-SB-06, 22 - 23.5 <5.0 14.6 0.316 0.398 31.2 18.4 

3. 55. 

7.30 31.60 11.3 <10 0.190 <0.2 188 162 

17 

13 <5 72 -072 27 - 28.5 

HB-13-SB-07 25 - 26.5 <5.0 32.2 0.574 0.158 38.8 24.7 
MB-15-SB-07, 25 - 26.5 <5.0 12.4 0.330 0.169 22.7 13.1 
-o8 2 30 - 31.5 

MB-16-SB-07 

MB-18-SB-07 

HB-20-SB-04 

HB-21-SB-06 

27.5 - 29 

30 - 31.5 

15 - 16.5 

20 - 21.5 

<5.0 48.8 1.180 0.269 58.9 49.8 

<5.0 39.1 0.795 0.278 

<5.0 32.1 0.814 0.035 

<5.0 5.7 0.252 0.028 

46.3 

33.9 

17.0 

31.4 

36.3 

9.9 

8.3,3 

4.73 

8.69 

8.31 

7.86 

5. 71 

2.74 15.5 <10 0.053 <0.2 

29.20 6.5 <10 0.043 <0.2 

12.10 23.5 <10 0.162 <0.2 

7.21 16.3 <10 

3.63 18.6 <10 

2.60 4.7 <10 

0.160 <0.2 

0.021 <0.2 

0.014 <0,2 

61 135 

48 64 

95 98 

27 124 

81 165 

22 44 

17 

7 

20 

15 

17 

5 

<5 

<5 

97 

51 

<5 133 

<5 

<5 

<5 

88 

113 

45 
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TABLE 6-4 (cont'd). CONCENTRATIONS OF TRACE METALS IN SOIL UNDERLYING 
LANDFILL AND IN COVER FILL FROM ON-SITE LOCATIONS! 

Sam~le De~th (ft) Sb As Be Cd Cr Cu Pb H~ Ni Se ~ Tl 

HB-23-SB-06, 25 - 26.5 <5.0 5.1 0.305 1.140 28.5 16.5 13.70 33.50 11.0 <10 0.044 <0.2 -07 2 30 - 31.5 
HB-24-SB-09, 35 - 36.5 <5.0 30.7 0.733 0.202 36.4 32.2 8.06 9.15 14.1 <10 0.092 <0.2 -10 2 40 - 41.5 

Concentrations in ~g/g (ppm), except for Hg (ng/g or ppb), as received. 
2 Composite. 

3 Duplicate sample. 

• • • • 
(TYPE "SB") 

Zn Ba Co Mo v 

73 106 9 <5 50 

116 158 14 <5 85 



• • • 

Sam[!1e 

HB-01-SB-03 

MB-10-SB-06 

HB-19-SB-04, 
-06 2 

M!J-25-SB-01, 
V1 -02, -03 "" 

HB-25.-SB-05 

1 Concentrations 
2 Composite. 

• • 

De2th (ft) Sb As Be 

10 - 11.5 <5.0 12.4 0.366 

25 - 26.5 <5.0 12.6 0.311 

15 - 16.5 <5.0 14.0 0.478 
20 - 21.5 

1 - 2.5 <5.0 18.4 0.455 
5 - 6.5 

10 - 11.5 

20 - 21.5 <5.0 26.8 0.486 

• • • • 

TABLE 6-5. CONCENTRATIONS OF TRACE METALS IN SOILS 
FROM FOUR.OFF-SITE LOCATIONS 1 

Cd Cr Cu Pb _!!g_ Ni Se 

0.098 26.6 16.7 9.72 25.80 7.8 <10 

0.079 26.3 13.9 5.28 2.39 8.3 <10 

0.088 35.6 15. 1 5.01 4.32 8.2 <10 

0.142 29.2 19.2 5.16 2.80 11.8 <10 

0.081 37.2 18.7 4. 31 ' 3.05 9.8 <10 

in 1Jg/g (ppm), except for Hg (ng/g or ppb), on dry weight basis. 

• • • • • 

2L. Tl Zn Ba Co Mo v 

0.026 <0.2 58 164 14 <5 72 

0.104 <0.2 47 167 13 <5 70 

0.032 <0.2 42 74 8 <5 65 

0.042 <0.2 53 131 11 <5 69 

0.038 <0.2 59 131 11 <5 72 



• 

l/1 ..... 
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TABLE 6-6, CONCENTRATIONS OF TRACE METALS IN GROUND WATER! 

Sample 

MB-01-GW-01 

MB-02-GW-01 

MB-04-GW-01 

HB-06-GW-01 

MB-07-GW-01 

MB-08-GW-01 

MB-09-GW-01 

MB-10-GW-01 

MB-11-GW-0 1 

MB-12-GW-01 

MB-13-GW-01 

HB-15-GW-01 

HB-16-GW-01 

MB-18-GW-01 

HB-19-GW-01 

HB-20-GW-01 

HB-21-GW-01 

MB-23-GW-01 

MB-24-GW-01 

MB-25-GW-01 

Sb 

<8 

22 

27 

<8 

34 

55 

8 

54 

26 

33 

<8 

<8 

<8 

60 

25 

<8 

23 

35 

<8 

28 

As Be Cd __£s_ 

246 14.9 4. 9 689 

<20 0.2 3. 9 14 

53 0.2 1.1 8 

<20 <0.04 1.9 

<20 0.2 1.0 

<20 0.2 1.7 

<20 0.3 1.0 

<20 0.2 1.4 

<20 0.2 1.6 

34 0.3 0.6 

32 <0.04 1.7 

<20 0.9 0.5 

<20 0.2 1.9 

<20 o.s 2.1 

48 0.3 1.6 

49 0.1 2.0 

63. 0.2 2.0 

34 0.3 1.1 

46 

73 

1.3 16.1 

0.4 87.2 

4 

2 

7 

21 

3 

10 

2 

so 
52 

31 

15 

13 . 

4 

11 

19 

532 

458 

Cu 

691 

4 

4 

<0.1 

11 

3 

<0.1 

2 

<0.1 

<0.1 

31 

4 

11 

4 

2 

5 

3 

103 

24 

Pb _!!g_ 

591 233 

15 <5 

14 . <5 

4 

19 

10 

11 

14 

10 

10 

5 

15 

11 

21 

12 

3 

22 

43 

54 

21 

6 

<5 

<5 

13 

<5 

<5 

<5 

<5 

12 

55 

<5 

<5 

<5 

71 

10 

197 

<5 

1 Concentrations in ~g/1 (ppb), except for Hg (in ng/1, or ppt). 

Ni Se 

202 <40 

27 <40 

39 <40 

16 <40 

33 <40 

31 <40 

18 <40 

38 <40 

22 <40 

18 <40 

8 <40 

35 <40 

15 <40 

41 <40 

26 <40 

'15 <40 

24 <40 

45 <40 

87 <40 

59 <40 

28_ 

1.5 

<0,5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Tl Zn Ba 

10 1230 2225 

19 35 700 

18 67 lOSS 

16 

13 

30 

32 

104 

19 

54 

12 

16 

21 

33 

30 

14 

30 

38 

30 

18 

28 90 

53 220 

40 790 

99 3565 

75 145 

30 2695 

42 595 

65 1395 

58 585 

23 715 

80 75 

41 75 

27 1160 

59 3925 

125 3015 

349 2095 

84 300 

• 

Co Mo 

230 <SO 

<50 <SO 

<SO <SO 

<SO <SO 

<SO <SO 

<SO <SO 

<50 <SO 

<SO <SO 

<SO <SO 

<SO <SO 

<SO <SO 

<50 <SO 

<SO <SO 

<50 <SO 

<SO <SO 

<50 <SO 

90 <SO 

95 <SO 

95 <SO 

75 <50 

• 

v 

1245 

<50 

70 

<SO 

85 

<SO 

<SO 

<50 

<SO 

<SO 

<50 

80 

<50 

<SO 

<SO 

so 
105 

95 

175 

105 

• • 
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TABLE 6-7. CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS IN 

LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent Methylene _ ____.,_- · - Carbon 
Sample Depth (ft) Moisture Chloride !Acetone ~p-Xylene o-Xylene Ethylbenz~ne2J~~ Tetrachloride 2-Butanone Chloroform 

\ I 

MB-02-WA-06 25 - 26.5 / 
MB-02-WA-04, 15.5 - 16.5 60.6 1. 85 0.25 0.33 0.2 0.42 0.64 1.10 0.31 

-05 2 

MB-Ol-WA-05 17.5 - 19 137 4.28 0.28 0.34 0.28 

MB-03-WA-06 22 23.5 19.0 7.43 

MB-03-SB-07 25 - 26.5 31.5 1.5 

MB-03-SB-07 3 25 - 26.5 31.5 

MB-04-WA-07 2 6.5 - 22 27.5 1. 20 >400" 0.37 0.20 0.40 0.96 

MB-05-WA-06 15 - 16.5 31.0 

MB-06-WA-06 15 - 16.5 15.6 0.98 

1.11 MB-06-SB-10 
ol>o 

25 - 26.5 25.4 

!18-07-SB-04 12 - 13.5 19.4 0.92 
(cover fill) 

MB-08-WA-04 12 - 13.5 24.3 1.50 

MB-09-WA-09 2 10.5 - 32.5 19.6 1.56 

MB-11-WA-06 20 - 21.5 36.7 1. 07 0.22 0.32 

MB-12-WA-04 12 13.5 39.6 1.37 

MB-13-WA-05 2 14 - 19 34.4 

MB-13-WA-05 2 ' 3 14 - 19 34.4 1. 37 

MB-14-WA-04 15 - 16.5 19.4 0.97 

MB-15-WA-04, 15 - 16.5 39.4 8.70 0.84 0.70 0.33 
-06 2 20 - 21.5 

MB-16-WA-03 10 - 11.5 71.4 1. 93 

MB-16-SB-07 27.5- 29 59.0 



• • • • • • • • • • • 

U1 
U1 

TABLE 6-7 (cont'd), CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS IN 
LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent Methylene Carbon Sam2le De2th (ft) Moisture Chloride Acetone m,e-Xz:lene o-Xz:lene Ethz:lbenzene Toluene Tetrachloride 
MB-17-WA-04 10 - 11.5 35.7 
MB-18-WA-03 10 - 11.5 154 1.59 
~!B-20-WA-05 2 7.5- 14 36.6 
HB-21-WA-04 15 - 16.5 48.7 0.28 0.47 
MB-22-WA-03 10 - 11.5 82.1 2.00. 0.37 0.60 0.20 
MB-23-WA-03, 10 - 11.5 63.9 6.68 0.93 -04,05 2 

HB-24-WA-04 15.5 - 17 86.6 1.16 
MB-25-SB-01, 1 - 2.5 18.0 1.15 0.90 0.54 0.20 -02,-03 2 5 - 6.5 

10 - 11.5 
MB-25-SB-05 20 - 21.5 42.2 1. 07 

1 Concentrations in ~g/g (ppm) as received. Detection limit is 0.2 ppm. Blanks indicate compound not detected. 2 Composite. 
3 Replicate sample. 

~ Above upper detection limit of 400 ppm. 

• • • 

2-Butanone Chloroform 



• • • • • • • • • • • • • • 
TABLE 6-8. CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent 
Same1e Moisture 1,3-Dich1orobenzene Naehthalene Acenaehthene 1 Fluorene Diethxlehthalate Dibenzofuran Fluoranthene Pxrene HB-02-WA-04, 2 60.6 760 2,674 -05, -06 

MB-03-WA-05 137 5,602 <250 480 <250 680 840 ~3\ 17.9 

'~ 
MB-03-WA-08 19.0 121 
MB-03-SB-07 31.5 <10 
MB-04-WA-07 2 27.5 
MB-05-WA-03, 31.0 183 617 252 511 -10 2 

V1 
MB-06-WA-03, 15.6 476 876 815 1,612 223 772 1, 922 1,489 

0\ -06 2 

MB-06-SB-10 25.4 
HB-07-SB-04 19.4 
(cover fill) 

MB-08-WA-04, 24.3 573 259 204 220 -05 2 

HB-09-WA-09 2 19.6 3,250 176 Mll-11-WA-06, 36.7 245 
309 313 -07 2 

MB-12-WA-04, 39.6 818 269 -08 2 

MB-13-WA-05 2 34.4 269 <100 530 191 Mll-14-WA-04 19.4 303 1,571 1,036 1,146 763 309 MB-15-WA-04, 39.4 1,862 160 228 118 -06 2 



• 

U1 
-.J 

• • • • 

Percent 

• • • • • 
TABLE 6-8 (cont 1 d). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

• 

Sam~1e Moisture 1,3-Dichlorobenzene Naphthalene Acenaphthene Fluorene Diethylphthalate Dibenzofuran 
MB-16-WA-03 71.4 
HB-16-SB-07 59.0 
MB-17-WA-04 35.7 

HB-18-WA-03 154 

MB-20-WA-05 2 36.6 

MB-20-WA-05 2 ' 3 36.6 
HB-21-WA-04 48.7 

HB-22-WA-03 82.1 
MB-23-WA-03, 63.9 
-04, -05 2 

MB-24-WA-04 86.6 
MB-25-SB-05 42.2 

MB-25-SB-01, 18.0 
-02, -03 4 

MB-25-SB-01, 18.0 
-02, -03 4

'' 

3,334 

<99 

12,972 

535 

822 

1,103 

903 

3,883 

<100 

1,950 

1,531 

306 

578 

232 

3,644 

2,342 

209 

707 

Concentrations in ng/g (ppb), as received. Blanks indicate compound not detected. 4 Composite. 
3 Replicate sample. 

150 

1,723 

1,278 

• • 

Fluoranthene Pyrene 

352 

4,550 

5,182 

4,354 

938 

356 

3,633 

3,912 

5,330 

• 



• • • • • • • • • • • • • 
TABLE 6-8 (cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent ---. ---~) Indeno 
I Sam[!le Moisture Benzo(a)anthracene Chrxsene- -D;:;~lEhthal~te/J~nzo(a)Exr~ne (1,2,3-c,d)Exrene DiEhenxlamine Phenanthrene .._____---

~544_____/ MB-02-WA-04, 2 60.6 276 136 528 -05, -06 

MB-03-WA-05 137 425 725 <250 1,545 1,420 MB-03-SB-03 17.9 ~ (\3~ v (cover fill) 

MB-03-WA-08 19.0 197 <96 162 <96 
MB-03-SB-07 31.5 25 18 25 <10 
MB-04-WA-07 2 27.5 

MB-05-WA-03, 31.0 321 
316 -10 2 

U1 
NB-06-WA-03, 15.6 882 796 1,094 449 3,232 170 3,519 CD -06 2 

NB-06-SB-10 25.4 

MB-07-SB-04 19.4 
(cover fill) 

MB-08-WA-04, 24.3 126 268 372 273 -05 2 

NB-09-WA-09 2 19.6 115 165 770 242 NB-11-WA-06, 36.7 327 338 164 -07 2 

MB-12-WA-04, 39.6 521 701 153 <100 353 737 929 -082 

MB-13-WA-05 2 34.4 <100 210 207 173 MB-14-WA-04 19.4 60 106 912 1,755 MB-15-WA-04, 39.4 104 267 282 677 -06 2 



• 

U1 

"' 

• • • • 

Percent 

• • • • • 
TABLE 6-8 (cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Indeno 

• • • 

Sam~le Moisture Benzo(a)anthracene Chrysene Dioctylphthalate Benzo(a)pyrene (1,2,3-c,d)pyrene Diphenylamine Phenanthrene 

MB-16-WA-03 71.4 411 

MB-16-SB-07 59.0 

MB-17-WA-04 35.7 195 

MB-18-WA-03 154 

MB-20-WA-05 2 36.6 1,457 

MB-20-WA-1!5 2 ' 3 36.6 1,052 

MB-21-WA-04 48.7 

HB-22-WA-03 82.1 

MB-23!WA-03, 63.9 1,450 
-04, -052 

HB-24-WA-04 86.6 1,654 

MB-25-SB-05 42.2 

MB-25-SB-01, 18.0 
-02, -032 

MB-25-SB-01, 18.0 

-02, -032•3 

Method Blank 

Method Blank 2 

1 Concentrations in ng/g (ppb), as received. 2 Composite. 
' Replicate sample. 

891 195 

248 <99 

1,861 

1,302 

651 

1,605 107 

5,763 1,276 

16 

19 

91 

Blanks indicate compound not detected. 
., 

<99 

250 

177 

683 1,240 

828 

690 

1,960 

590 

955 

3,728 

270 

359 

2,025 

104 

1.2 

1,158 

<99 

774 

3,965 

6,206 

592 

1,464 

3,245 

• 



• • • • • • • • • • • • • • 
TABLE 6-8 (cont 1 d), CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent Benzo(b) Benzo(k) Benzo(g,h,i) SamE1e Moisture Anthracene Dibut~lEhthalate fluoranthene fluoranthene Eer~lene 1,4-Dichlorobenzene 1,2-Dichlorobenzene 
HB-02-IJA-04, 2 60.6 

-OS, -06 

HB-03-WA-05 137 <250 350 <250 1,262 <250 NB-03-SB-03 17.9 <9.7 
(cover fill) 

MB-03-WA-08 19.0 154 <96 
MB-03-SB-07 31.5 
MB-04-WA-07 2 27.5 
MB-05-IJA-03, 31.0 
-10 2 

"' 
MB-06-WA-03, 15.6 672 <100 772 715 125 0 -06 2 

MB-06-SB~10 25.4 
MB-07-SB-04 19.4 
(cover fill) 

MB-08-WA-04, 24.3 <100 359 493 -05 2 

MB-09-WA-09 2 19.6 <100 353 241 <100 NB-11-WA-06, 36.7 323 252 150 -07 2 

MS-12-WA-04, 39.6 101 117 <100 290 100 -08 2 

MB-13-WA-05 2 34.4 <100 
258 HB-14-WA-04 19.4 246 <30 

MB-15-WA-04, 39.4 72 
252 <30 -06 2 



• 

"' ...... 

• • • • 

Percent 

• • • • • 
TABLE 6-8 {cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB)l 

Benzo(b} Benzo(k) 

• 

Sam2le Moisture Anthracene DibutylEhthalate fluoranthene fluoranthene 
Benzo{g,h,i) 

2erylene 1,4-Dichlorobenzene 

MB-16-WA-03 71.4 

MB-16-SB-07 59.0 

~IB-17-WA-04 35.7 

MB-18-WA-03 154 

HB-20-WA-05 2 36.6 

MB-20-WA-05 2 ' 3 36.6 

MB-21-WA-04 48.7 

MB-22-WA-03 82.1 

MB-23-WA-03, 63.9 
-04, -05 2 

MB-24-WA-04 86.6 

MB-25-SB-05 42.2 

~IB-25-SB-0 1, 18.0 
-02, -03 2 

MB-25-SB-01, 18.0 

-02. -032•3 

Method Blank 

Method Blank 2 

<100 

880 

1,723 

86 

<265 

<100 

<99 

<200 

49 

<10 

<10 

<10 

107 

345 645 

224 

2,357 1,708 

I Concentrations in ng/g (ppb), as received. Blanks indicate~compound not detected. 2 Composite. 
3 Replicate sample. 

406 

560 

101 

<200 

156 

276 

94 

20,912 

• • • 

1,2-Dichlorobenzene 

<100 

447 



• • • • • • • • • • • • • • 
TABLE 6-8 (cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent (~ 
Sam~le Moisture Benzyl~hthalate Dichloroaniline 2-Methylna~hthalene Phenol Dimethyl~hthalate 3-nitroaniline ------------HB-02-WA-04, 2 60.6 25,623 

-05, -06 

HB-03-WA-05 137 47,500 1,247 
~IB-03-SB-03 17.9 21 
(cover fill) 

HB-03-WA-08 19.0 1,879 <96 458 
MB-03-SB-07 31.5 
HB-04-WA-07 2 27.5 

HB-05-WA-03, 31.0 7,196 132 
-10 2 

HB-06-WA-03, 15.6 
a\ -06 2 ,..., 

MB-06-SB-10 25.4 

NB-07-SB-04 19.4 ~ (cover fill) 

HB-08-WA-04, 24.3 4,297 '173 
-05 2 

HB-09-WA-09 2 19.6 

HB-11-WA-06, 36.7 709 
_;. -07 2 

HB-12-WA-04, 39.6 3,952 282 
-08 2 

~IB-13-WA-05 2 34.4 830 142 
HB-14-WA-04 19.4 78 
HB-15-WA-04, 39.4 1,719 74 1, 722 487 -06 2 



• • 

C'\ 
w 

• • • 

Percent 

• • • • • 
TABLE 6-8 (cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

• 

Sam2le Moisture 
Butyl 

Benzyl2hthalate Dichloroaniline· 2-Methylna2hthalene Phenol Dimethyl2hthalate 

MB-16-WA-03 71.4 3,579 

HB-16-SB-07 59.0 

MB-17-WA-04 35.7 1,909 

MB-18-WA-03 154 

HB-20-WA-05 2 36.6 9,478 

HB-20-WA-05 2
'' 36.6 12,387 

HB-21-WA-04 48.7 128,259 

HB-22-WA-03 82.1 

HB-23-WA-03, 63.9 8,209 
-04, -05 2 

HB-24-WA-04 86.6 51,776 

MB-25-SB-05 42.2 20 

MB-25-SB-01, 18.0 15 
-02, -03 2 

MB-25-SB-01, 18.0 134 

-02, -03 2 ' 3 

Method Blank 

Method Blank 2 48 

1 Concentrations in ng/g (ppb), as received. 
2 Composite. 
3 Replicate sample. 

327 

<200 

186 

340 318 

306 

5,546. 

., 
Blanks indicate compound not detected. 

• • • 

3-nit roaniline 



• • • • 
Sam~le 

MB-02-WA-04, 2 

-05, -06 

MB-03-WA-05 

MB-03-SB-03 
(cover fill) 

MB-03-WA-08 

MB-03-SB-07 

MB-04-WA-07 2 

MB-05-WA-03, 
-10 2 

"' MB-06-WA-03, .... -06 2 

MB-06-SB-10 

MB-07-SB-04 
(cover fill) 

MB-08-WA-04, 
-05 2 

MB-09-WA-09 2 

MB-11-WA-06, 
-07 3 

MB~J2-..WA-04 1 
~o8 2 

MB-13-~A-05 2 

MB-14-WA-04 

MB-15-WA-04, 
-06 2 

Percent 
Moisture 

60.6 

137 

17.9 

19.0 

31.5 

27.5 

31.0 

15.6 

25.4 

19.4 

24.3 

19.6 

36.7 

39.6 

34.4 

19.4 

39.4 

• • • • • • • 
TABLE 6-8 (cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Bis(2-ethylhexyl)phthalate Nitrobenzene 4-Chloro~henylphenylether Detection Limit4 

160 

709 

8,260 

1,310 

43 

98 

250 

9.7 

96 

10 

1.4 

100 

100 

10 

99 

100 

100 

98 

1()0 

lOb 

30 

30 

• • • 



• • 

"' U1 

• • • 

Percent 

• • • • • 
TABLE 6-8 (cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC COMPOUNDS 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

• 

Sam~le Moisture Bis(2-ethylhexyl)~hthalate Nitrobenzene 4-Chlorophenylphenylether Detection Limit4 
MB-16-WA-03 71.4 827 
MB-16-SB-07 59.0 
HB-17-WA-04 35.7 
NB-18-WA-03 154 

HB-20-WA-05 2 36.6 

~!B-20-WA-05 2 ' 3 36.6 

MB-21-WA-04 48.7 

MB-22-WA-03 82. 1 

MB-23-WA-03, 63.9 
-04, -05 2 

MB-24-WA-04 86.6 3,364 487 
MB-25-SB-05 42.2 
MB-25-SB-01, 18.0 
-02, -03 2 

MB-25-SB-01, 18.0 

-02, -03 2
' 3 

Method Blank 

Method Blank 2 

Concentrations in ng/g (ppb), as received. Blanks indicate compound not detected. 2 Composite. 
3 Replicate sample. 
4 Same for all compounds in a given sample. 

9,958 

100 

30 

99 

200 

100 

100 

99 

100 

142 

265 

10 

10 

10 

• • • 
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TABLE 6-9. CONCENTRATIONS OF ORGANOCHLORINE PESTICIDES 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent Heptachlor 
Sam2le Moisture a-BHC 6-BHC y-BHC o-BHC He2tachlor Aldrin E2oxide a-Endosulfan Dieldrin 2-2'-DDE Endrin 

NB-02-WA-04, 2 60.6 <6.0 6.5 10.9 8.7 <7.0 <7.0 
-05, -06 

MB-03-WA-05 137 20.4 19.4 <7.0 9.9 
NB-03-SB-03 17.9 <6.0 <6.0 <7.0 <7.0 <0.7 -------·-. ----------- -- --------.-- -· -- ---- ----(cover fill) 

MB-03-WA-08 19.0 <6.0 9.0 <7.0 
.MB-03-SB-07 31.5 <7.0 <7.0 <7.0 <7.0 
MB-04-WA-07 2 27.5 <6·.0 <6.0 <6.0 <i.o 
MB-05-WA-03, 31.0 <7.0 <7.0 

-10 2 

0'1 MB-06-WA-03, 15.6 <9.0 19.9 <7.0 18.9 10.4 <13.0 0'1 
-06 2 

MB-06-SB-10 25.4 

MB-07-SB-04 19.4 <6.0 <6.0 
(cover fill) 

MB-08-WA-04, 24.3 <6.0 8.7 28.0 <7.0 12.9 6.7 <13.0 
-05 2 

MB-09-WA-09 2 19.6 <6.0 6.0 
MB-11-WA-06, 36.7 <6,0 

-07 2 

MB-12-WA-04, 39.6 <9,0 10.6 
-08 2 

MB-13-WA-05 2 34.4 35.0 69.0 14.0 <7.0 
MB-14-WA-04 19.4 <6.0 <6.0 <6.0 2.8 
MB-15-WA-04, 39.4 24.6 <6.0 <7.0 

-06 2 



• • • • • • • • • • • • • 
TABLE 6-9 (cont'd). CONCENTRATIONS OF ORGANOCHLORINE PESTICIDES 

IN LANDFILL WASTE (WA) AND SOILS (SB)l 

Percent Heptachlor 
Sample Moisture a-BHC 8-BHC y-BHC 6-BHC Heptachlor Aldrin Epoxide a-Endosulfan Dieldrin p-:-p'-DDE Endrin 

MB-16-WA-03 71.4 11.3 18.4 
MB-16-SB-07 59.0 <7.0 <7.0 
HB-17-WA-04 35.7 

HB-18-WA-03 154 17.2 <9.0 52.3 62.3 59.6 66.6 19.5 
MB-20-WA'-05 2 36.6 7.7 24.6 <7.0 <7.0 9.6 
MB-20-WA-05 2' 3 36.6 7.5 14.3 <7.0 12.4 
HB-21-WA-04 48.7 <6.0 <6 5.5 <7.0 
HB-22-WA-03 82.1 <7.0 
MB-23-WA-03, 63.9 45.9 98.9 <7.0 <7.0 -o4, -05 2 

a.. 
-..J 

MB-24-WA-04 86.6 24.3 19.1 
MB-25=-ss-05 42.2 <7.0 <7.0 
MB-25-SB-01, 18.0 
-02. -03 2 

MB-25-SB-01, 18.0 

-02, -032•3 

Detection limi t1 6 9 7 6 6 6 6 7 7 7 13 

Concentrations in ng/g (ppb). as received. Blanks indicate compound not detected, 
No chlordane 

2 Composite, 
(<150 ppb), toxaphene (<450 ppb) and PCB's (<90-750 f.Pb) were detected. 

3 Replicate sample. 



• • • • • • • • • • • e • 
TABLE 6-9 (cont'd). CONCENTRATIONS UF ORGANOCHLORINE PESTICIDES 

IN LANDFILL WASTE (WA) AND SOILS (SB) 1 

Percent Endrin Endosulfan 
Sam2le Moisture 8-Endosulfan 2-2'-DDD Aldeh:z:de Sulfate 2-2'-DDT 

Nll-02-WA-04, 2 60.6 8.0 - 26.5 13.4 
-05, -06 

MB-03-WA-05 137 <7.0 36.6 
~IB-03-SB-03 17.9 

(cover fill) 

NB-03-WA-08 19.0 8.6 <7.0 <13.0 
MB-03-SB-07 31.5 

MB-04-WA-07 2 27.5 <8.0 <7.0 <13.0 
MB-05-WA-03, 31.0 17.0 
-10 2 

MB-06-WA-03, 15.6 <7.0 <7.0 0\ -06 2 
CD 

MB-06-SB-10 25.4 

MB-07-SB-04 19.4 
(cover fill) 

NB-08-WA-04, 24.3 
-05 2 

MB-09-WA-09 2 19.6 9.1 27.0 
MB-11-WA-06, 36.7 <7.0 <7.0 

-07 2 

MB-12-WA-04, 39.6 9.3 12.0 <7.0 
-08 2 

MB-13-WA-05 2 34.4 27.0 
~IB-14-WA-04 19.4 <8.0 <13.0 
MB-15-WA-04, 39.4 <8.0 <7.0 

-06 2 

• 0 



• • • 

"' ~ 

• • 

Percent 
Sample Moisture 

HB-16-WA-03 71.4 

MB-16-SB-07 59.0 

MB-17-WA-04 35.7 

MB-18-WA-03 154 

MB-20-WA-05 2 36.6 

MB-20-WA-05 2 ' 3 36.6 

MB-21-WA-04 48.7 

MB-22-WA-03 82. 1 

MB-23-WA-03, 63.9 
-04, -05 2 

MB-24-WA-04 86.6 

MB-25-SB-05 42.2 

MB-25-SB-01, 18.0 
-02, -03 2 

MB-25-SB-01, 18.0 

-02, -03 2 ' 3 

Detection limit 

B-Endosulfan 

10.0 

<8.0 

<8.0 

<8.0 

8 

• • • • • 
TABLE 6-9 (cont'd), CONCENTRATIONS OF ORGANOCHLORINE PESTICIDES 

IN LANDFILL WASTE (WA) AND SOILS (SB)l 

p-p'-DDD 

15.2 

<7.0 

13.6 

15.2 

27.0 

7 

Endrin 
Aldehyde 

8 

Endosulfan 
Sulfate 

9.1 

<7.0 

7 

p-p'-DDT 

21.0 

13 

Concentrations in ng/g (ppb), as received, Blanks indicate compounds not detected. 
No chlordane (<150 ppb), toxaphene (<450 ppb) and PCB's (<90-750 ppb) ~ere detected, 2 Composite. 

3 Replicate sample. 

-----~_...· 

• • • • 



• • • • 

Sam2le Hethxlene chloride 

Hll-01-GW-01 7.9 
MB-02-GW-01 21.6 
HB-04-GW-01 10.1 
HB-06-GW-01 

HB-07-GW-01 16.6 
HB-08-GW-01 7.3 
HB-09-GW-01 3.1 
t!B-10-GW-01 20.3 
HB-11-GW-01 28.3 

..... 
HB-12-GW-01 0 

HB-13-GW-01 347 
HB-15-GW-01 19.7 
HB-16-GW-01 65 
HB-18-GW-01 66.2 
NB-19-GW-01 9.0 
MB-20-GW-01 4.8 
HB-21-GW-01 2.9 
HB-23-GW-01 4.2 
HB-24-GW-01 6. 1 
NB-25-GW-01 

Method Blank 3.6 
Net hod Blank 2 3.2 

• • • • • • 
TABLE 6-10. CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS lN GROUND WATER 1 

Cis- & Trans-1,3-dichloroEroEene Tetrahrdrofuran Acetone o-xxlene 

11.7 

99 

5.8 9.1 8890 7.5 
2650 30.3 

10.9 

69.8 
41000 

55 

160 
2.0 

• • • • 

Benzene Trans-1,2-dichloroethene Toluene 

3.0 

3.1 
5.9 

7.5 

13.2 

7.6 

4.6 23.4 
60.6 



• 

...... ..... 

• • • 
SnmEie Ch1orobenzene 

MB-01-GW-01 

111!-02-GW-01 

118-04-GW-01 

H8-06-GW-01 

H8-07-GW-01 

H8-08-GW-01 

H8-09-GW-01 

H8-IO-GW-01 

HB-11-GW-01 

H8-12-GW-01 

118-13-GW-01 

118-15-GW-01 

118-16-GW-01 

HB-18-GW-01 

HB-18-GW-01 

HB-19-GW-01 

HB-20-GW-01 

118-21-GW-01 

118-23-GW-01 7.8 

HB-24-GW-01 

118-25-GW-01 

Hethod Blank 

~let hod Blank 2 

• • • • • • 
TABLE 6-10 (cont 1 d), CONCENTRATIONS OF VOLATILE ORGANIC CO~WOUNDS 

IN GROUND WATER! · 

Ethylbenzene m,p-xylene 2-butonone Chloroform 1,1-dichloroethene 

16. 1 

7.5 

20 78.7 

15.6' 

•,14.5 

2.8 

2.9 

3.9 

1 Concentrations in ~g/1 (ppb). Detection limit 1 ppb. Blanks indicate compound not detected. 

• • • • 
Carbon tetrachloride Trich1oroethene 

3.3 3.5 



• 

-.J 

"" 

• • • • 
Sample Nitrosodimethylamine 

MB-01-GW-01 

MB-01-GW-01 2 

MB-02-GW-01 

MB-04-GW-01 

MB-06-GW-01 

MB-07-GW-01 

MB-08-GW-01 

MB-09-GW-01 

MB-10-GW-01 

~!B-11-GW-0 I 

MB-12-GW-01 

MB-13-GW-0 1 

MB-15-GW-01 

MB-16-GW-01 

MB-18-GW-01 

MB-19-GW-01 

MB-20-GW-01 

MB-21-GW-01 41.9 

MB-23-GW-01 

MB-24-GW-01 

MB-25-GW-01 

Phenol 

5.8 

16.8 

1.9 

2.0 

• • • • 
TABLE 6-11. CONCENTRATIONS OF EXTRACTABLE ORGANIC 

COMPOUNDS IN GROUND WATER1 

1,4-Dichlorobenzene 

5.1 

2.1 

2.4 

2.7 

5.8 

5.8 

., 

1,3-Dichlorobenzene 

6.6 

Concentrations in ~g/1 (ppb). Detection limit is 1 ppb. Blanks indicate compound not detected. 
2 Duplicate sample. 

• • 

Bis(2-chloropropyl)ether 

4.7 

2.4 

• • 
Naphthalene 

<3.4 

22.6 

7.5 

1.9 

3.5 

24.8 

11.2 

21.3 

4.2 

• 



• 

-J ..... 

• • 
Sample 

MB-01-CW-01 

MB-01-GW-01 2 

MB-02-GW-01 

MB-04-GW-01 

MB-06-GW-01 

MB-07-GW-01 

MB-08-GW-01 

MB-09-GW-01 

MB-10-CW-01 

MB-11-CW-01 

MB-12-GW-01 

MB-13-GW-01 

HB-15-CW-01 

MB-16-GW-01 

~IB-18-GW-0 1 

MB-19-GW-01 

HB-20-GW-01 

MB-21-GW-01 

HB-23-GW-01 

MB-24-GW-01 

MB-25-GW-01 

• • 

Dioctylphthalate 

25.2 

64.1 

• • • • • • 
TABLE 6-11 (Cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC 

COMPOUNDS IN GROUND WATER1 

Diphenylamine 

2.8 

22.3 

2.1 

8.1 

4.0 

4.7 

5.4 

5.7 

5.2 

2.6 

1,2-Dichlorobenzene 2,4-Dimethylphenol 

2. 1 29.7 

2.2 48.9 

.. 

Butyl 
Benzylphthalate 

3.2 

33.4 

2.7 

3.2 

4.7 

6.4 

41.9 

1 Concentrations in ~g/1 (ppb). Detection limit is 1 ppb. Blanks indicate compound not detected. 2 Duplicate sample. 

• • • 
2-Methylnaphthalene 

1.7 

2.5 

2.7 



• 

..... ... 

• • • • • • • • • • 
TABLE 6-11 (Cont'd), CONCENTRATIONS OF EXTRACTABLE ORGANIC 

COMPOUNDS IN GROUND WATER 1 

SamE1e AcenaEhthene Fluorene Dibenzofuran Phenanthrene Dieth~lEhthalate 

MB-01-GW-01 

MB-01-GW-01 2 

~IB-02-GW-01 

~IB-04-GW-0 1 

MB-06-GW-01 

MB-07-GW-01 

HB-08-GW-01 

MB-09-GW-01 1.5 
MB-10-GW-01 

MB-11-GW-01 

MB-12-GW-01 

~IB-13-GW-0 1 

MB-15-GW-01 3.4 2.4 1.9 2.0 
MB-16-GW-01 

MB-18-GW-01 

MB-19-GW-01 

MB-20-GW-01 6.4 8.1 3.9 9.7 
MB-21-GW-01 

MB-23-GW-01 

MB-24-GW-01 

~IB-25-GW-01 

1 Concentrations in ~g/1 (ppb). Detection limit is 1 ppb. Blanks indicate compound not detected. 
2 Duplicate sample. 

2, 6-Dinitrotolue'ne 

11.3 

• • • 



• 

-J 
U1 

• • • 
Sample Fluoranthene 

HB-01-GW-01 

MB-01-GW-01 2 

MB-02-GW-01 

MB-04-GW-01 

MB-06-GW-01 

HB-07-GW-01 

HB-08-GW-01 

MB-09-GW-01 

MB-10-GW-01 

MB-11-GW-01 

MB-12-GW-01 

MB-13-GW-01 

MB-15-G~I-01 

HB-16-GW-01 

MB-18-GW-01 

HB-19-GW-0 1 

MB-20-GW-01 2.5 

HB-21-GW-01 

HB-23-GW-01 

HB-24-GW-01 

MB-25-GW-01 

• 

1.3 

• • • • • 
TABLE 6-11 (Cont'd). CONCENTRATIONS OF EXTRACTABLE ORGANIC 

COMPOUNDS IN GROUND WATER1 

Anthracene 

1.1 

Concentrations in ~g/t (ppb), Detection limit is 1 ppb. Blanks indicate compound not detected. 2 Duplicate sample. 

• • • • 



• • • • • • • e 

TABLE 6-12, CONCENTRATIONS OF PESTICIDES IN GROUND WATER! 

Sample 

MB-01-GW-01 

MB-01-GW-01 2 

MB-02-GW-01 

HB-04-GW-01 

MB-06-GW-01 

MB-07-GW-01 

HB-08-GW-01 

MB-09-GW-01 

HB-10-GW-01 

HB-11-GW-0 1 

MB-12-GW-01 

HB-13-GW-01 

~ MB-15-GW-01 
m 

MB-16-GW-01 

MB-18-GW-01 

MB-19-GW-01 

MB-20-GW-01 

MB-21-GW-01 

HB-23-GW-01 

MB-24-GW-01 

MB-25-GW-01 

Detection 
Limit 

Hepta-
a BHC 8 BHC ~ 6 BHC chlor Aldrin 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

35 

<20 

<20 

110 

20 

409 

146 

270 <25 

270 <25 

130 <25 

870 

<35 <25 

<25 

990 

<35 <25 

250 26 

74 <25 

121 <25 

570 <25 

3000 320 

1153 

<35 

150 

36 <25 

1318 

35 25 

<30 

<30 

<30 

81 

<30 

180 

<30 

<30 

630 

<30 

<30 

<30 

<30 

<30 

<30 

<30 

<30 

30 

<20 

<20 

<20 

100 

<20 

20 

<20 

25 

<20 

<20 

<20 

<20 

<20· 

99 

<20 

27 

<20 

<20 

<20 

<20· 

<20 

20 

Heptachlor
Epoxide 

<20 

65 

60 

48 

110 

66 

<20 

21 

20 

59 

25 

69 

<20 

90 

52 

89 

<20 

20 

Concentrations in ng/1 (ppt). Blanks indicate compound not detected. 
2 Duplicate sample 

a Endo
sulfan 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

25 

Dieldrin 

<25 

<25 

<25 

<25 

<25 

<25 

36 

<25 

<25 . 

<25 

<25 

<25 

<25 

<25 

<25 

25 

ll Endo
sulfan 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

64 

<35 

<35 

<35 

35 

p"p' DOD 

92 

<30 

64 

<30 

30 

• 

Endrin 
Aldehyde 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

<35 

35 

• 

Endosulfan 
Sulfate 

34 

<30 

83 

<30 

35 

49 

<30 

915 

<30 

<30 

<30 

. <30 

<30 

<30 

30 

pp' DDT 

<40 

<40 

<40 

<40 

<40 

<40. 

<40 

<40 

<40 

<40 

<40 

<40 

<40 

<40 

120 

40 

• • 
pp' DOE Endrin 

<25 

<25 

<25 

<25 

<25 

26 

<25 

25 

<25 

25 

<30 

<30 

<30 

<30 

<30 

36 

<30 

<30 

<30 

<30 

44 

<30 

<30 

30 

• 



• • • • 
Species 

Argon 

co 

Volatile 
Priority Pollutants 

Ethyl Benzene 

Benzene 

!Duplicate analysis. 

G-1 

27.1 

0.5 

43.3 

28.6 

0.3 

• 

G-2 

46.7 

0.6 

23.1 

24.7 

• • • • • 
TABLE 6-13. CONCENTRATIONS OF LANDFILL GASES AND VOLATILE PRIORITY 

POLLUTANTS IN EXISTING (G) AND NEW GAS MONITORING WELLS 

G-3 G-4 G-5 3 5 
--- Percent (by Volum~ 

56.8 5.0 3.0 1. 90 0.8 

1.9 1.3 0.8 <0.01 0.6 

18.3 60.0 60.0 60.90 63.8 

20.8 28.0 33.8- 36.60 37.3 

N.D. 0.8 N.D. N.D. 

<0.01 N.D. 

- mg/1-

NOT DETECTED (N.D.) in G-1 TO G-5 

N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

N.D. N.D. N.D. N.D. N.D. 0.047 0.047 

2 High N2 and o
2 

levels indicate this sample may have been contaminated by air. 

• 

14 17 

23.30 18.20 

<0.01 <0.01 

54.40 49.10 

21.30 30.00 

0.3 o. 20 

0.82 0.030 

0.087 0.044 

• • 

18.00 

<0.01 

49.00 

30.00 

0.20 

22 

55.82 

16.02 

15.02 

13.22 

N.D. 2 

N.D. 

0.013 

• 
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7. ASSESSMENT OF SITE CONDITIONS 

7.1 Potential for Presently Intact Drums 
Containing Waste Materials 

As discussed in Section 2.3, available information 
indicates that barrels containing waste acids, carbon tetra
chloride, methylethyl ke~one,,.E~~~m wastes, toluene, and zinc 

.. . ~~ .. ~--
chromate prpbably were disposed of in the landfill. Allegedly 

... v f'8t'i'FC~f9¥1"!3li'Qa....,ao- 11 -~ 

such barrels were placed below water and covered with refuse in 
trenches excavated for refuse disposal. Any such barrels still 
remaining intact and which contain waste materials and have not 
leaked would be (1) a source of future contamination of the 
landfill and (2) a consideration in site development. 

There are no records which quantify the number of 
barrels placed in the landfill, but there is some information 
which allows an estimate of the number of barrels placed. As 
indicated in Section 2.3, it is estimated that less than 
400,000 gallons/year of waste materials were being generated in 
the 1950's. Based on the documents reviewed, it appears that 
much of this waste material went into sewers and storm drains 
and some was taken to other facilities, such as landfills in 
the Los Angeles area and the Chatham Brothers facility in 
Escondido. It may be assumed .that as much as 300,000 ga!.::__ 
lons/year went to the Mission Bay landfill, representing a 
total of 2. 2 million gallons of wastes over the 7. 35 year 
£..eriod of operatioJ;.;. Based on our general understanding of 
disposal methods in operation at the site, we estimate that 
only up to about one-third of this volume could have been in 
55-gallon barrels. This disposal scenario results in an 
approximate upper limit of 13,400 barrels or an average of 115 
barr.els/acre over the 115-acre site. This represents an 
average burial rate of about 5 barrels/day which is not in 
conflict with the recollections of people familiar with the 
landfill operation (Section 2.3) . 

An interpretation of the magnetometer data (Appendix F) 
indicates that the site may be underlain by an average of about 
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5,000 lbs/acre of metal near the bottom of the landfill, 
approximately at or below the ground-water level over the 
western portion of the site. This is the expected depth o·f 
barrels based on the reported barrel burial technique (Sec
tion 2. 3. 2). Assuming conservatively that all of this metal 
represents intact, broken or corroded barrels and that all of 
these barrels contained waste material (a conservative assump
tion since a significant amount of trash was disposed of in 
barrels in the mid SO's), this would represent about 130 bar
rels/acre of concern over the site. There appear to be more 
concentrations of metal at the 35-acre eastern portion of the 
site, but if the metal concentration from the reported buried 
washing machines (Table 2-2) is subtracted, the general metal 
concentration appears similar to the western portion of the 
site. It seems reasonable to-conclude that the upper limit of 
the number of barrels placed at the site is on the order of 
130 barrels/acre or 15,000 barrels. A reasonable lower limit, 
based on visual observation, might be an averc:tge of 2 bar
rels/day or 5,000 barrels total. 

None of the 4 2 test pits previously made to depths 
ranging from 5 to 20 feet in the landfill encountered barrels. 
The geophysical data (Appendix F) confirm that most metal at 
the site is below a depth of 15 to 20 feet, at or below 
brackish ground-water levels. There are reasons to conclude 
that most, if not all, of the drums not punctured when placed 
in the landfill have leaked through corrosion during the past 
24 to 31 years since placement. Soil samples from the site 
indicate that the soils are anaerobic, conductive and contain a·--··-· . 

high concentration of chloride ions all leading to corrosion of 
steel (Waters Consultants, 1983). Based on published corrosion 
rates, external salt water and any internal acids should 
generally corrode the barrels in less than 10 years. Thus it 
is reasonable to conclude that only a small percentage, if any, 
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of intact barrels remain at the site and that in all likelihood 
such barrels, if present, would contain primarily paint or oily 
waste . 

7.2 Statistical Analysis of Laboratory Test Data 
It is desired to be able to use the results of the 

laboratory testing to characterize chemical concentrations in 
the landfill. This can be accomplished to the extent that the 
sample population is sufficiently large and random to represent 
the landfill conditions and that laboratory test results 
accurately measure concentrations of pollutants. 

The number of samples for each pollutant concentration 
test was typically about 20 to 25 which is considered suffi
cient for statistical significance. As discussed in Section 
3. 3, the layout of borings was under the constraint of the 
desire not to puncture a barrel in the boring program. Except 
for this constraint, the boring layout may be considered 
random. Further, the results of the labora~ory tests as 
discussed in Section 6 indicate that the laboratory test 
results appear to be generally geographically unbiased (i.e., 
concentrations of pollutants are not generally higher from 
borings nearer to magnetic anomalies which could represent. 
corroded barrels of waste material) • 

The results of laboratory checks to verify the accuracy 
of testing procedures are discussed in Section 5.3. Although 
there are some inaccuracies in the laboratory measurements, it 
is our conclusion that the test results are within normal 
limits of analysis and are representative of the sample condi
tions. As described in Sections 3.3, 3.4, 3.5, and 5.3, care 
was taken to obtain and store samples in such a way that the 
laboratory results are representative of the selected sampling 
locations . 

Thus, it is our conclusion that the results of the 
laboratory tests may be treated statistically to provide an 
approximate characterization of the landfill. The Student's 
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"t" test has been used for this purpose. Because the dis-
tribution of constituents in the chemical analyses is highly 
skewed, having long tails, and the distribution of constituents 
may be characterized generally as a Poisson process, a square 
root transformation of data was employed to normalize the data 
for the use of the "t" distribution. 

In the summaries of laboratory test results which are 
presented in Tables 7-1 through 7-6, lowest measured values, 
highest measured values, central values, and 95 percent and 99 
percent confidence levels are presented. The central value is 
the best unbiased estimate of the mean of total distribution of 
concentration values and may be considered to be a reasonable 
characterization of landfill contamination. The central value 
may be calculated as follows: 

Central Value= E [(x D•5)/n]2 

where x. are measured concentrations of n samples. 
~ -
The 95 percent and 99 percent confidence limits in the 

aforementioned tables represent a set of upper bounds on the 
·central value. (Thus, for example, if 100 sets of 20 samples 
each were tested, only one central value of the computed 100. 
central values would be expected to exceed the 99 percent 
confidence. Note that this does not mean that 95% or 99% of 
all test results are expected to be below these confidence 
levels.) Later in this report (Section 7 • 4) , the 9 9 percent 
confidence limit is referred to also as the "highest expected 
characteristic concentration" in further discussions . 

7.3 Characterization of Landfill Contamination 
The laboratory testing was conducted in four groups: 

phenols and 

pollutants; 

selected anions; trace 

and gas analyses. We 

metals; organic priority 

have utilized this same 
grouping for the purpose of discussion and to assess distribu
tion of chemicals in the landfill waste, alluvial soil and 
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ground water. Furthermore, for discussion pu:rposes, we have 
given greater consideration to trace metal results found in 
substantially higher concentrations than those reported as 
being common for mineral soils and, in the case of organics, to 
those that were identified in greater frequency in the samples 
or in observably higher concentrations than others. Results of 
statistical analyses (see Section 7.2) are presented and 
compared (where appropriate) with the reported values for trace 
metals in mineral soils (Conner and Shacklette, 1975; Allaway, 
1968), which are lower than typical municipal landfill values, 
and with the data of a recent study in the Mission Bay area 
(SAI, 1983). Based on these data, correlations of contaminant 
concentrations in landfill waste, alluvial soil, and ground 
water are presented, and migration characteristics are dis
cussed. 

7.3.1 Phenols and Selected Anions 

7. 3 .1.1 Landfill Waste. Except for two_ samples (MB-
03-WA-05 and MB-22-WA-03) , only traces of phenol were detected 
in 23 landfill waste samples (Table 6-1). Phenol is one of the 
naturally occurring organic compounds from microbial transform
ations. As such, the low concentrations detected in the 
landfill are considered to be background values. 

Traces of fluoride, a possible indicator of hydrofluoric 
acid (one of the spent acids believed to have been disposed of 
in the landfill), were detected, though barely above detection 
limits. Cyanide was not detected. The data suggest that the 
landfill is not a source of cyanide or fluoride . 

Total sulfide was found throughout the landfill, most 
noticeably at two locations (MB-03-WA-05 and MB-13-WA-05, Table 
6-1). The anaerobic, alkaline landfill conditions (Waters 
Consultants, 1983) are conducive to sulfide formation and could 
be a major source of the detected levels. The concentrations 
of sulfide found at the site appear to indicate that no apprec
iable quantities of wastes containing sulfide or sulfate (e.g., 
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metal sulfide and sulfuric acid) were disposed of in the 
landfill. It is expected also that no significant volume of 
hydrogen sulfide gas would be generated in the landfill because 
of the predominantly alkaline conditions . 

7.3.1.2 Alluvial Soils and Fill. The limited data 
collected from two cover fill and two alluvial soil sampies 
tend to show no significant contamination by phenol, fluoride 
and cyanide in these materials (Table 6-1). Sulfide was 
present at detectable levels, but at levels which are con
sidered indigenous rather than waste-borne . 

7.3.1.3 Ground Water. Except for a few samples, only 
traces of TOX~ phenols, oil and grease, sulfide, and fluoride 
were detected in ground water (Table 6-2). A wide variation 
was detected in the concentration range of the individual 
chemicals (Table 7-4). No detectable levels (<0.02 ppm) of 
cyanide were found. It appears that the concentrations of TOX 
(about 1 ppm) found in samples MB-01-GW-01, MB-07-GW-01, 

MB-18-GW-01, and MB-25-GW-01 are related to or indicative of 
the chlorinated pesticides found in the same samples. Two of 
these samples (MB-01-GW-01 and MB-25-GW-01) are from off-site 
monitoring wells . 

7.3.2 Trace Metals 

7.3.2.1 Landfill Waste. Of the 17 trace metals an-
alyzed, arsenic, cadmium, copper, lead, mercury and zinc in the 
landfill waste were found at higher values than commonly found 
in mineral soils (Tables 6-3 and 7-1). This is especially true 
for arsenic, copper, lead and zinc when using the central 
values as a reference for comparison. The remaining trace 
metals in landfill waste were either not detected or were at 
comparable levels to soils outside municipal landfills . 

Probably largely because of the heterogeneous nature of 
landfill materials, levels of trace metals were found to vary 
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substantially among samples (Table 6-3) . Sample MB-16-WA-03 
was the only one which contained a number of metals (arsenic, 
cadmium, chromium, copper, lead, mercury and zinc) at concen
trations substantially higher than alluvial soil values • 

Although concentrations of cadmium, chromium, copper, 
lead, mercury, nickel and zinc were found at higher concen
trations in the landfill waste than underlying alluvial soils 
(Table 7-2) , they are substantially below the proposed total 
threshold limit concentrations (TTLC) for hazardous wastes 
(Section 7. 4) . 

7. 3. 2. 2 Alluvial Soils and Fill. Except for arsenic 
from eight boreholes where concentrations exceeded 30 ppm, all 
trace metals detected in alluvial soils were found at levels 
similar to thos~ reported for sedim~nts in the Mission Bay area 
and commonly found in mineral soils (Tables 6-4 and 7-1). The 
arsenic levels found in the alluvial soil underlying the 
landfill (Table 7-2) are slightly higher than landfill waste 
levels as well as those reported for sediments in the Mission 
Bay area. The source of this arsenic may be from the landfill 
waste. Although limited migration of arsenic away from the 
landfill waste is expected under the existing landfill condi-. 
tions, high pH and the presence of alluvial soil in landfill 
waste are conducive to arsenic retention . 

Soil samples (cover fill and alluvial soil) collected 
from four off-site locations contained lower concentrations for 
a majority of the 17 trace metals when compared to the alluvial 
soil underlying the landfill (Tables 6-4, 6-5 and 7-2) . 
However, similar concentrations were noted for beryllium, lead, 
mercury, zinc, barium, cobalt and vanadium between soils from 
on-site and off-site locations. 

The metal data suggest that the alluvial soil in the 
landfill is only slightly contaminated with trace metals 
originating from the landfill. This is probably due to 1) a 
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low metal content in the landfill waste, 2) dilution of land
fill waste by the presence of large quantities of soil in the 
landfill, and 3) insignificant migration of trace metals away 
from the landfill waste. The anaerobic, saline, and alkaline 
environment in the landfill and sediments is conducive to metal 
retention, mostly in the form of metallic sulfides (Yu, et al., 
1978). This has apparently led to higher concentrations of 
metals in the landfill waste relative to the underlying soil, 
and probably contributes to the lack of a consistent corre
lation between metal concentrations in landfill waste and 
underlying soil . 

7. 3. 2. 3 Ground Water. Except for three samples (MB-
01-GW-01, MB-24-GW-01, and MB-25-GW-01) where concentrations of 
a number of trace metals were detec~ed at higher concentrations 
than in other samples, metal concentrations fluctuated only 
slightly among monitoring well locations, as shown by the 
relative position of central values within the ranges 
(Table 7-5). 

Sample MB-01-GW-01, located east and outside the land
fill, contained the highest concentrations of practically all 
trace metals that were detected (Table 6-6) . Sample MB-24-. 
GW-01, located at the edge on the western part of the landfill, 
also contained relatively high levels of chromium, copper, 
zinc, barium and cobalt. The high metal concentrations 
detected in these two samples are believed to be due in part to 
unusually high levels of suspended solids (cloudy samples) 
observed for these samples . Under the existing environment, 
the trace metals are expected to be principally in the solid 
phase. Since no filtering of the water samples was done prior 
to testing, metals that were adsorbed by or precipitated in the 
sediment (or suspended solids) would be released in testing, 
resulting in artificially high levels . 

The ground water contained higher levels of chromium, 
lead, and zinc but lower levels of antimony than found in 
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Mission Bay water (SAI, 1983). Levels of other trace metals 
are comparable. The data suggest that no significant migration 
of trace metals away from the landfill is occurring . 

7.3.3 Organic Priority Pollutants 
7.3.3.1 Landfill Waste. Traces of five volatile 

organic priority pollutants and four volatile non-priority 
pollutants were detected in landfill waste (Table 6-7) . 

Relatively high concentrations (>1 ppm) of acetone were 
found in a majority of the samples. One sample (MB-04-WA-07) 
showed an unusually high level (>400 ppm). Acetone appears to 
be widely distributed in the landfill waste and was detected in 
concentrations ranging from about 1 to 9 ppm in 15 of 23 
samples tested. It is probable that this widespread distribu
tion is due to its miscibility with water in which case it 
would be expected to be similarly wide spread in the water. In 
water samples, acetone was detected in 5 of 20 samples as well 
as in a method blank (160 ppb). Whereas at some locations 
there appears to be a correlation between finding acetone in 
the landfill waste and in water at the same location, this is 

\ 
generally not the case. In general, the data show that other 
volatile organic chemicals were found sporadically in about 30 
percent of waste samples and the concentrations of these 
chemicals were barely detectable . 

A large number of base/neutral extractable organic 
compounds were detected in the landfill waste (Table 6-8). 
Naphthalene and phenanthrene were detected in almost all 
samples, at concentrations as high as 13 ppm and 6.2 ppm, 
respectively. The remainder of the prevalent extractable 
organic compounds showed central concentration values of less 
than 0.5 ppm (Table 7-3). Except for naphthalene and phenan
threne, the migration and biodegradation of the majority of 
base/neutral extractable organic compounds would be insignifi
cant due to their relatively low concentrations in the landfill 
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waste, extremely low solubility, and the low microbial'popula
tion in ground water. The alluvial soil and ground water data 
tend to confirm this observation. 

The data on chlorinated hydrocarbons indicate that the 
landfill waste contained only traces (<0.01 ppm) of a. few 
organochlorine pesticides (e.g., a-BHC, heptachlor, aldrin, 
dieldrin and p,p' DOD) (Table 6-9). This low level of contami
nation could be generally expected from garden or crop 
spraying. 

7.3.3.2 Alluvial Soils and Fill. The limited data 
suggest that the alluvial soil underlying the landfill gener
ally does not contain significant quantities of volatile 
organic compounds at d~tectable levels (above 0.02 ppm; 
Table 6-7) . Acetone was one . exce~tion which was detected in 
one cover fill. sample and . two alluvial soil samples at about' 
1 ppm. This is probably from the apparent widespread presence 
of acetone in the landfill waste. 

Trace levels of only six extractable organic compounds 
(as compared to 31 in landfill waste) were found at concentra
tions slightly above detection limits in the alluvial soil 
(Table 6-8). No correlations can be established in the levels 
of volatile and extractable organic compounds between landfill 
waste and alluvial soil . 

None of the chlorinated hydrocarbons were detected in 
the two cover fill and six alluvial soil samples analyzed 
(Table 6-9). This is believed to be due principally to the low 
levels of chlorinated hydrocarbons in the landfill waste . 

The results, in general, are 
priority pollutants found in alluvial 
for the Mission Bay area (SAI, 1983). 
showed detectable levels of acetone 

comparable for organic 
soil and those reported 
While the alluvial soil 
at two locations, the 

Mission Bay study (SAI, 1983) revealed high phenol concen
tration in Station Three located north of the landfill (East 
Pacific Passage) and detectable concentrations of aldrin and 
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DDT in one sample from the San Diego River channel. Overall, 
the data suggest that the alluvial soil directly underlying the 
landfill is not a sink for or a source of organic priority 
pollutants • 

7.3.3.3 Ground Water. Methylene chloride appeared in 
most of the ground-water samples, and high concentrations of 
acetone (2.7 to 41 ppm) were detected in three samples (Table 
6-10). Methylene chloride is a laboratory contaminant (used in 
the extraction of base/neutral/acid compounds); thus the 
concentrations detected are unreliable and cannot be assessed. 
The high acetone levels in ground water were reflected in 
landfill waste from the same boreholes. These concentrations 
appear to be localized, however, since no migration of acetone 
to adjacent wells was noted. 

Sixteen volatile (11 priority and five non-priority) 
pollutants were detected as compared to nine found in the 
landfill waste (Tables 6-10). Benzene was detected in four 
ground-water samples but was not found in landfill waste. It 
is possible that a number of volatile organic compounds may not 
be of direct landfill waste origin. 

Traces of 20 extractable organic compounds were detected 
in the ground water as compared to 31 in landfill waste samples 
(Table 6-11) . Naphthalene was one of the three frequently 
detected compounds while phenanthrene, which was prevalent in 
landfill waste, was found in only two samples (Tables 6-11 and 
7-6) . 

The results of volatile and extractable organic chemical 
analyses appear to indicate that t~esro~nd water is slightly 

. .._____ 
more contaminated with these organic chemicals when compared 
~ith the da±a_fqr t9e Mission Bay area (outside the landfill) 
(SAI, 1983). However, except for acetone, the concentrations 
of these organic chemicals are low and show no obvious distri
bution trend. Therefore, it is not possible to judge if the 
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water quality actually differs between the on-site and off-site 
locations. 

Most of the organochlorine pesticides were not detected 
in the ground water. Of the six compounds identified, S-BHC 
and heptachlor epoxide were the most frequently found, at 
concentrations generally below 1 ppb (Tables 6-12 and 7-:6). 
The data are in agreement with that reported for water in the 
Mission Bay area . 

7.3.4 Gas Analyses 

The methane gas concentrations measured ranged from 15 
to 64 percent, although in general they varied from 40 to 60 
percent (Table 6-13). The lower methane levels could be· the 
result of incomplete biodegradation of landfill waste and the 
presence of large volumes of construction debris and other 
nonorganic materials. In the case of sample number 22, the low 
methane level is accompanied with high oxygen and nitrogen 
levels, and a nitrogen-oxygen ratio approaching that of air. 
This is generally indicative of a sample which has been con
taminated with air prior to testing • 

No hydrogen sulfide or cyanide gas were detected in the 
10 gas samples. Traces ( <0 .1 ppm) of two volatile organics. 
(benzene and ethyl benzene) were detected sporadically in the 
five new wells. The data suggest that probability of finding 
hazardous gases at measurable concentrations in the landfill is 
low . 
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• • • TABLE 7-1. COMPARISON OF CONCENTRATIONS OF METALS IN LANDFILL 
WASTE TO DOCUMENTED CONCENTRATIONS IN SOILSl 

Metals in Landfill Waste 
Range Central 95% Confidence 99% Confidence Concentration in Mineral Soils 2 

Metal (ppm) (ppm) Value Value 3 Value 3 Common Range 

Sb <5.0 6.2 5. 1 5.5 5.7 <150 500 
As 6.3 144 20.1 64.7 94.0 6 0.1 40 
Be 0.050 1.03 0.361 0.917 1.26 0.6 <1 7 
Cd 0.048 - 6.59 1.22 4.15 6.09 1 <1 10 
Cr 12.9 140 58.8 143 196 100 5 - 3,000 
Cu 10.7 377 72.2 229 331 20 2 100 
Pb 5.35 436 112 333 476 10 2 200 
Hg 0.0175 - 2.92 0.598 2.41 3.66 <0.01 - 4.6 
Ni 3.2 81.0 28.4 68.5 93.1 40 10 - 1,000 

\.0 
Se <10 <10 <10 <10 <10 0.5 0. 1 2 

0 
Ag 0.022 2.92 0.561 2.62 4.09 <0.5 <0.5 5 -
Tl <0.2 <0.2 <0.2 <0.2 <0.2 
Zn 77 - 2,637 381 1,498 2,264 50 10 300 
Ba 8 322 130 285 378 560 70 - 5,000 

~ Co 2 36 11 27 37 8 1 40 0 
Mo <5 <5 <5 <5 <5 2 0.2 5 a. 

I v 30 146 62 123 159 100 20 500 .. a. . n -~ 1 Concentrat~ons in mg/kg (ppm) CD 2 From Allaway, 1968; Conner and Shacklette, 1975. n 3 Represents confidence on upper limit of Central Value 0 :s 
en c -.. 
I» :s .. en 
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• • TABLE 7-2. COMPARISON OF LEVELS AND STATISTICAL 
ANALYSIS OF SELECTED TRACE METALS IN 
LANDFILL WASTE AND ALLUVIAL SOIL1 

Central 95% Confidence 99% Confidence 
Metal Measured Range Value Value 3 Value 3 • 
As: 
WA2 6.3 - 144 20.1 64.7 94.0 

SB 2 5.1 135.8 23.2 73.7 107.3 
SB12 12.4 - 26.8 16.4 30.7 44.5 2 

• Cd: 
WA 0.48 6.59 1.22 4.15 6.09 
SB1 0.020 - 1.14 0.592 0.595 0.912 
SB2 0.079 - 0.142 0.096 0.155 0.209 

Cr: • WA 12.9 - 140 58.8 143 196 
SB1 17.0 - 257 38.2 111 159 
SB2 26.3 - 37.2 30.8 42.5 52.7 

Cu •• WA 10.7 -377 72.2 229 331 
SB1 5.5 - 49.8 20.2 43.7 58.0 
SB2 13.9 19.2 16.7 21.9 26.3 

Ph: 
WA 5.35 - 436 112 331 476 
SB 1 1.13 - 13.7 6.63 13.9 18.3 • SB2 4.31 9. 72 5.76 10.7 15.5 

.!!g_: 
WA 0.0175 - 2.92 0.598 2.41 3.66 
SB 1 0.001 - 0.058 0.009 0.038 0.058 
SB 2 0.002 - 0.026 0.006 0.011 0.016 • 

Ni: 
WA 3.2 - 81.0 28.4 68.5 93.1 
SB 1 2.8 - 57.0 12.5 32.9 45.9 
SB2 7.8 11.8 9.1 12.8 16.1 

• Zn: 
WA 77 2.637 381 1,498 2,264 
SB 1 22 - 188 59 133 178 
SB2 42 - 59 52 69 83 

• 1 Concentrations in mg/kg (ppm) • 2 Landfill waste (WA) on-site soil (SB 1), and off-site soil (SB2) 
3 Represents confidence on upper limit of central value. 
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TABLE 7-3. STATISTICAL ANALYSIS OF EXTRACTABLE ORGANIC 
PRIORITY POLLUTANTS IN LANDFILL WASTE 1 

· Central 95% 
Compound Value 

Naphthalene 1,259 

Acenapthalene 121 

Fluorene 260 
Fluorathene 283 
Pyrene 384 
Benzo(A)anthracene 227 
Chrysene 460 
Benzo(a)pyrene 42 

Phenanthrene 847 

Benzo(b)fluoranthene 67 
Benzo(k)fluoranthene 47 
Benzo(g,h,i)perylene 21 
2-Methylnapthlene 100 

1-2,1-3,1-4 Dichlorobenzenes 89 

Diphenylamine 2 613 

1 Concentrations in ng/g (ppb) as received. 
2 Non-priority pollutant 

Confidence 
Value3 

4,646 

2,020 

2,689 

3,988 

3,582 

2,038 

2,665 

1,134 

3,401 

1,748 

1,609 

866 

1,328 

9,437 

2,140 

3 Represents confidence on upper limit of central value • 

92 

99% Confidence 
Value3 

8,017 

3,088 

4,254 

6,759 

5,988 

3,121 

4,270 

1,528 

5,646 

2,599 

2,352 

1,081 

1,860 

12,219 

3,305 
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• • 

• 
TABLE 7-4. STATISTICAL ANALYSIS OF PHENOL AND 

SELECTED ANIONS IN GROUND WATER1 

• 
Central 95% Confidence 99% Confidence 

Compound Range Value Value 2 Value 2 

TOX 0.118 - 1.311 0.652 1.433 1.904 

• Cyanide <0.02 - <0.02 <0.02 <0.02 <0.02 
Phenol 0.010 - 0.412 0.082 0.265 0.387 
Oil & Grease <2 - 16 4.15 11.65 16.46 
Sulfide 0.07 1.04 0.346 1.08 1.56 

• • Fluoride <0.10 - 4.6 0.70 2.10 3.01 

1 Concentrations in mg/t (ppm) 

• 
2 Represents confidence on upper limit of central value 

• 

• 

• 
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TABLE 7-5. STATISTICAL ANALYSIS OF SELECTED TRACE 
METALS IN GROUND WATERl 

Central 95% Confidence 99% Confidence 
Metal Range Value Value 2 Value 2 

Sb <8 60 21.5 57.9 81.1 
As <20 246 37.3 114 164 
Be <0.04 - 14.9 0.47 4 0 1 7.1 
Cd 0.5 87.2 3.33 26.1 44.3 
Cr 2 689 43 385 663 
Cu <0.1 691 13.1 187 338 
Pb 3 591 24 171 288 

Hg <0.005 - 0.233 0.0179 0.123 0.204 
Ni 8 202 34 102 147 
Tl 10 104 25 61 83 
Zn 23 - 1,230 87 442 704 
Ba 75 - 3,925 982 3' 779 5' 714 

1 Concentrations in mg/i (ppb) 
2 Represents confidence on upper limit of central value 
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TABLE 7-6. STATISTICAL ANALYSIS OF SELECTED ORGANIC 
CHEMICALS IN GROUND WATER 1 

ComEound Central Value 99% Confidence 

Methylene chloride 17.1 203 
Acetone 385 20,600 
Naphthalene 4.3 33.2 
Diphenylamine 2.8 16.6 
Butylbenzylphthlate 3.1 32.9 
BHC's 0.458 345 
Heptachlor Epoxide 0.037 0.15 

Value 2 

1 All others not detected frequently enough to analyze statically -
use minimums 

Selection criteria: Detected in more than 20% of samples or in 
concentrations exceeding 1 ppm • 

Concentrations in mg/i (ppb). 

2 Represents confidence on upper limit of central value . 
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7.4 Potential Health and Environmental Impacts 
of Contamination 

7.4.1 Introduction 

Laboratory tests conducted on landfill waste identified 
the presence of a variety of chemical substances in low concen-
trations in the Mission Bay landfill. The degree of hazard 
presented by these substances to human health and the environ
ment depends on whether or not exposure occurs, and if it 
occurs, the amounts to which humans and other organisms are 
exposed. 

At present the landfill is an elongated open field bor
dered on one long side by Mission Bay and on the other long 
side by the San Diego flood control channel. It is undeveloped 
except for the presence of three well-used roads. A 35-acre 
portion of the site has been selected for construction of a 
hotel; no plans have yet been made for development of the 
remainder of the site. Although open to the public, undevel
oped areas of the site are used primarily by individuals pass
ing through (i.e., walkers, joggers, and bicyclists). 

This section addresses potential impacts of chemical 
substances found in the Mission Bay landfill to human health 
and marine organisms. 

The following types of human exposure to landfill wastes 
could occur: 

0 

0 

0 

0 

Direct contact with waste if the hydraulic fill 
were removed or an excavation were made into the 
landfill 

Inhalation of gases venting from the landfill or 
released during an excavation into the landfill 

Direct contact or ingestion of transported waste 
constituents in Mission Bay or the San Diego River 
channel 

Ingestion of fish or marine life which in the 
environment may have been affected by contaminants 
transported from the landfill . 
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Other exposure scenarios may be possible but are con
sidered to be significantly less likely than those above. 
Therefore, the exposure possibilities identified above together 
with the effects that transported landfill contaminants may 
have on marine organisms are considered for the discussion of 
potential health and environmental impacts in this section. 

The primary organisms that could be at risk due to 
potential landfill contamination are the aquatic organisms 
inhabiting the San Diego River flood control channel and 
Mission Bay. If chemical substances have or were to migrate 
from the landfill to the channel or bay, they could adversely 
affect the organisms provided that toxic levels were reached in 
the aquatic environment. 

For humans, the primary routes of entry to the body of 
environmental pollutant chemicals are the mouth, respiratory 
tract, and outer body (i.e., skin, eyes, hair, etc.). Poten
tial pathways to oral exposure are ingestion of contaminated 
water and aquatic organisms. Because the site and surrounding 
areas are non-agricultural and are unlikely to be used for 
agriculture in the future, oral exposure through consumption of 
contaminated meat and vegetables is unlikely. Potential 
inhalation pathways are breathing of chemical vapors rising up 
from the landfill and of contaminated soil particles (dust) . 
Potential pathways to outer body exposure are airborne contam
inated dust, which could settle on the body, and contact with 
contaminated river or bay water . 

7.4.2 Discussion of Exposure Pathways 

7. 4. 2.1 Aquatic Organisms. The primary route of 
migration of landfill chemicals to the aquatic environment is 
via ground water. Because surface soils are not appreciably 
contaminated, migration via surface runoff is an insignificant 
factor . 
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The occurrence and magnitude of aquatic impact depend on 
the initial chemical concentrations in the ground water and the 
rate of dilution of ground water. Ground water in the landfill 
~rea consists mainly of saline, brackish water. As stated in 
Section 4.2, there appears to be no significant flow of ground 
water through or from the landfill. Rapid dilution of any 
leachable chemicals should occur as ground water enters the bay 
or river channel • 

7.4.2.2 Human. The risk of human exposure through ... ____ _ 
c;;:..:o.:.:n:.:s:..:u::m:.:;p~t.:.:i.:o.;:.n::..-...;o;;.;f;;_,~g.;;;r.;:o;..;u;o,;n;,;;.d;o;..._w.;..:..;;:;a;.;;t;;,.;e:;.;;r-1!'_~~!2!~~~~~~e
ground water is saline and thus unsuitable for drinking~ 

Although ingestion of bay water by swimmers can occur, the 
..., .. l&ii ... Jid:U: ;t+lllt'le='il:l 2: .... ! 'OSPtQi;' ii "£'lie'ii51 ·-'~'*'"!:ld9~~8JI. 

amount actually swallowed by a person is normally extremely 
small; poisoning could occur only ~f acutely toxic amounts of 
chemical were present in the water . 

During the sampling operation, organic vapor and other 
instruments used to measure worker exposure did not reveal the 
presence of measurable amounts of specific airborne chemical 
vapors or gases when the soil was undisturbed (Section 4. 3) • 
Analysis . of surface soils showed little or no contamination. 
Chemical analysis of gas samples taken directly from the 
landfill identified only two priority pollutants in detectable 
concentrations, benzene and ethylbenzene, and these were 
measured only at trace concentrations (six of seven detections 
<0.01 ppm; seventh detection <0.1 ppm). Thus, in our opinion, 
the site in its present state does not appear to pose an 
inhalation hazard to individuals using the site for recrea
tional purposes. The installation of parking lots, driveways, 
landscaping, and a gas collection and disposal system at the 
proposed hotel will further reduce vapor emissions and dust 
formation. The risk of outer body exposure to airborne chemi
cals is thus considered insignificant as well • 
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Somewhat higher exposure risk is anticipated for con
struction workers if construction entails working in or the 
handling of landfill wastes . 

7.4.3 Exposure Concentrations 
Although exposure of people and aquatic organisms to 

chemical substances found in the landfill is possible, harm 
will not occur unless the exposure concentrations are high 
enough. 

It is impossible to accurately predict the amount of 
chemical substance that will reach a biological receptor via an 
exposure pathway from a chemical source. Thus, to assess the 
present and potential hazard of compounds found in the land
fill, observed concentrations of the compounds in the landfill 
and in offshore water and sedimen~ were compared with appro
priate standards, criteria, and other established or proposed 
limits for potentially toxic substances. 

Standards, criteria, and limits used included: 

1) Toxicity criteria proposed by the State of Cali
fornia for identifying hazardous and extremely 
hazardous waste (CDHS, 1983) . 

2) EPA Ambient Water Quality Criteria for the priority 
pollutants (Federal Register, 1980). 

3) Federal Interim Primary Drinking Water Standards 
(EPA, 19 7 6) . 

4) FDA Action Levels for chemical.contaminants of food 
(EPA, 1980). 

When criteria, standards or action levels were not applicable, 
or when no such limits had been established for chemicals found 
in the landfill, criteria were estimated using procedures 
identified by the California Department of Health Services 
(CDHS, 1983) . 
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The following sections compare the highest expected 
characteristic concentrations (computed as the 99 percent 
confidence level, see Section 7. 2) and the highest measured 
values of detected chemical substances in soils, landfill 
waste, and ground water to concentrations found by SAI (1983) 
in water and sediment adjacent to the landfill (if detected), 
and to various standards and criteria established for the 
protection of human health and the environment. Chemical 
substances considered in the following sections consist only of 
those that were found in at least 20 percent of the samples or 
that were found in concentrations greater than 1.0 ppm. These 
comparisons are summarized in Tables 7-7 through 7-17 . 

7.4.3.1 Metals in Landfill. All 99% confidence levels 
and highest measured values of the metals in the soil and 
landfill waste are below their respective total threshold limit 
concentrations (TTLC) (Table 7-7) and all 99% confidence levels 
and highest measured values of the metals in ground water are 
below their soluble threshold limit concentrations (STLC) 
(CDHS, 1983), except for total chrome as compared to the 
standard for hexavalent chrome, and lead from Sample MB-01-
GW-01 (Table 7-8). These exceptions are discussed below. 

Concentrations of chemicals in water are normally 
expressed in mg/t of water. Conversion of water concentrations 
to mg/kg of soil was accomplished in Table 7-8 and following 
tables by multiplying values in mg/t by 10. In the California 
Waste Extraction Test (CDHS, 1983), this procedure is used to 
obtain STLC values in mg/kg. It was used in Table 7-8 and in 
the following tables so that measured concentrations in water 
(mg/t) could be compared with current STLCs (mg/kg). 

Although both the 99% confidence level and the highest 
measured value of total chromium in the ground water are 
slightly greater than the STLC of hexaval~nt chromium, it is 
unlikely that total chromium in the landfill consists of 
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hexavalent chromium because this form of chromium readily 
transforms to the less toxic trivalent state in the presence of 
organic matter, which appears to be abundant in the landfill. 

In addition, the level of lead measured in sample 
MB-01-GW-01 is) anomalously high, particularly given the loca

.' 

tion of this well off-site. As discussed in Section 7-3, this 
and some other anomalously high metal concentrations are 
probably due to the high sediment load contained in that water 
sample, rather than intrinsically high metal levels in solution 
in the water. 

By current standards, none of the metals found in the 
Mission Bay landfill are considered hazardous to human health 
or aquatic life at the concentrations found in the landfill. 

7.4.3.2 Discussion of Metals in Mission Bay Sediments. 
The biological significance of the levels of metals reported to 
be in aquatic sediments from areas adjacent the landfill (SAI, 
1983) is difficult to assess. Sediments serve as a sink for 
many cl!_emical substances. Sorption of chemicals to sediment 
particles es~entially removes the chemicals from the water 
column, rendering them essentially unavailable to aquatic life. 
Benthic (sediment dwelling) organisms can tolerate very high 
concentrations of metals in sediment (Liu, et al., 1974). 

Metals do not bioconcentrate appreciably. Bioconcen
tration is defined as a process by which organisms absorb and 
accumulate exogenous chemicals to levels higher than environ
mental levels. Although studies have shown that benthic 
organisms can contain unusually high amounts of certain metals, 
levels in their bodies are usually about the same as environ
mental levels. For metals, the EPA uses a bioconcentration 
factor of 2, which is low when compared with organic substances 
such as DDT and PCBs • 

Although many chemicals (particularly relatively insol
uble organics) have been shown to bioconcentrate highly in 
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aquatic organisms, there is little evidence that the amounts 
concentrated in their tissues have a direct effect on the 
organisms. 

has caused 

However, consumption of highly contaminated fish 
serious human health problems, particularly in 

Japan. Following is an evaluation of the potential for similar 
health problems due to metal concentrations in Mission Bay .. 

Probable concentrations of selected metals in fish from 
Mission Bay were calculated by multiplying the highest of 
reported water or sediment concentrations (SAI, 1983) by 2 
(EPA's bioconcentration factor) . Estimated contaminant con-
sumption quantities were obtained by multiplying the probable 
concentrations in fish by the daily, fish consumption rate. A 
daily fish consumption rate of 6.-5 g/day was used, as recom
mended by EPA (Federal Register, 1980). The resulting values 
were compared with estimated .safe consumption levels, derived 
from drinking water standards (i.e., DWS in mg/~ x 2.0 ~/day= 
acceptable daily intake). Results are shown below. 

TABLE 7-9. ESTIMATED METAL CONSUMPTION RATES 

Highest Bay 
Water/Sediment Estimated Amount 
Concentration DWS ADI 1 Consumed 

.Metal (mg/kg) (mg/~) (mg/day) (mg/day) 

Arsenic 0.029 0.05 0.10 0.00038 
Cadmium 0. 0011 0.01 0.02 0.000014 
Lead 0.133 0.05 0.10 0. 0017 
Mercury 0.028 0.002 0.004 0.00036 
Silver 0.00084 0.05 0.10 0. 000011 

1 Acceptable daily intake computed from drinking water standards • 

Because the estimated consumption levels are consid
erably below the ADI, the results suggest that no human health 
effects should result from consumption of fish inhabiting 
Mission Bay . 
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7.4.3.3 Polynuclear Aromatics. Polynuclear aromatic 
(PNA) compounds are natural constituents of fossil fuels. They 
are also products of wood combustion. High molecular weig~t 
PNAs usually exhibit low acute toxicity to mammals and aquatic 
life. Some, such as benzo(a)pyrene and other benzo-type PNAs, 
have been found to be carcinogenic in laboratory animals. 
Whether PNAs can cause cancer in humans is unknown. 

The State of California has proposed that wastes con
taining any OSHA-regulated carcinogen in excess of 0.001 per
cent by weight (10 ppm) be considered a hazardous waste (CDHS, 
1983). No PNA is a regulated carcinogen; however, if any were, 
the 99% confidence levels and highest measured values of all 
PNA's found at the site except for naphthalene indicate that 
none of these compounds would render the landfill waste 
hazardous. As an addi tiona!· test for naphthalene, the most 
concentrated PNA detected, the highest expected concentration 
falls below the computed TTLC and STLC (Tables 7-10 and 7-11). 

Based on these standards, the concentrations of PNAs 
found in the landfill should not pose a significant threat to 
human health. Neither should they affect aquatic life, because 
none have been identified above detection limits in sediments 
or water in Mission Bay or the drainage channel. 

7. 4. 3. 4 Chlorinated Hydrocarbons. For the purpose of 
this report, chlorinated hydrocarbons are all non-pesticides 
that contain chlorine. Thirteen such compounds were found in 
the landfill waste or ground water. Twelve met the listing 
criteria (compounds found in at least 20 percent of the samples 
or in concentrations >1 ppm). 

Many kinds of chlorinated hydrocarbons are used as 
solvents. They are common ingredients of degreasing agents 
used in industry and in homes . 

Only four kinds of chlorinated hydrocarbons were found 
in measurable quanti ties in landfill waste. Of these, the 

103 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

Project No~ 532218-0006 Woodward-Clyde Consultants 

dichlorobenzenes (1,2-, 1,3-, and 1,4- isomers) predominated. 
Their highest measured values in landfill waste amounted to 
20.9 mg /kg. The highest measured values of the other three 
compounds totalled just over 3 mg/kg. For carbon tetra
chloride, a compound of initial concern, the highest measured 
value was less than 1 mg/kg. 

All 12 compounds were found in ground water in measur
able quanti ties. The highest measured values of all except 
methylene chloride were no greater than 0.008 mg/t. The 
highest expected concentration of methylene chloride (typically 
a laboratory contaminant [SAI, 1983]) was 0.35 mg/t. 

Of the 12 listed chlorinated hydrocarbons, only tri
chloroethylene is listed by the State of California as bio
accumulative or persistent, and so is the only detected 
compound for which an STLC is published. This compound was 
found only in ground water, and both its highest measured value 
and its 99% confidence level are about 0.002 percent of its 
STLC. 

To assess the overall hazard potential of the chlori
nated hydrocarbons, STLC values for each were computed using 
the EPA "criterion values" for marine organisms (Federal 
Register, 1980), and TTLC values were obtained by multiplying 
the STLC values by 10 (CDHS, 198.3). For most bioaccumulative 
and persistent chemical substances, STLC values in the Cali
fornia Assessment Manual (CDHS, 1983) were derived by multi
plying 96-hour LC50 values (lethal concentration for 50 percent 
of test population) obtained with aquatic organisms by five. 
In that the "criterion" values represent lowest observed 
chronic or acute effect levels, STLCs derived from them would 
be more conservative than STLCs derived from 96-hour Lc50 
values. STLCs were compared with highest expected character
istic ground-water concentrations and TTLCs were compared with 
highest expected characteristic landfill waste concentrations . 
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No STLC was computed for chloroform because no data were 
available on its toxicity to marine organisms. 

Both the highest measured value and the 99% confidence 
levels of all compounds were less than their computed TTLCs and 
STLCs (Tables 7-12 and 7-13). , This and preceding arguments 
strongly suggest that the detected chlorinated hydrocarbons 
pose no substantial present or potential hazard to human health 
or the environment . 

7.4.3.5 Phthalate Esters. Phthalate esters are used in 
the manufacture of plastics. These esters readily leach from 
plastics; hence, they are commonly found in food packaged in 
plastic and in drinking water piped through polyvinyl chloride 
(PVC) pipes. In that household trash usually contains a high 
percentage of plastic material, it is not surprising that 
phthalate esters were found in the Mission Bay landfill • 

99% confidence levels of phthalates identified at the 
landfill ranged from 0. 52 ppm for dibutylphtha~ate to about 
5 ppm for bis(2-ethylhexyl)phthalate. California's current 
list of hazardous chemicals does not include phthalate esters . 
Many, such as dibutylphthalate and bis(2-ethylhexyl)phthalate, 
are allowed in food, such as milk and cheese, at concentrations. 
of up to 50 mg/kg (EPA, 1980). Phthalates have been found to 
be toxic to marine organisms at concentrations as low as 
2. 9 mg/ t, however, none have been found in water or sediment 
samples from areas of the drainage channel and Mission Bay 
adjacent the landfill (SAI, 1983). The phthalates identified 
in the landfill are not considered threats to human health or 
to aquatic organisms. 

7. 4. 3. 6 Other Organics. Twelve miscellaneous organic 
compounds were found in measurable amounts in at least 20 per
cent of the samples. In Tables 7-14 and 7-15, xylene isomers 
have been combined and the two furans have been combined . 
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With respect to concentration, acetone dominated. Its 
highest measured values in landfill material and ground water 
were over 400 mg/kg and 41.0 mg/t, respectively. However, 
acetone exhibits low acute and chronic toxicity to mammals and 
aquatic organisms. Its oral ~o50 and inhalation LCLO (4 hours) 
in rats are 9750 mg/kg and 64,000 ppm, respectively. Based on 
California's proposed toxicity criteria for hazardous material 
identification, acetone is insignificantly hazardous. Its 
96-hour Lc 50 in fish exceeds 1,000 mg/t; the compound is often 
used in toxicity tests with aquatic organisms at concentrations 
up to 2 mg/t to help disperse relatively insoluble organic test 
compounds . 

The potential hazards of xylenes, ethylbenzene, 2-buta
none, toluene, and 2, 6-dinitrotoluene were assessed by com
puting their STLCs and TTLCs using_ the lowest 96-hour aquatic 
acute toxicity rating shown in the Toxic Substances Registry 
(NIOSH, 1980). Except for 2-butanone, which has a 96-hour Lc 50 
rating of greater than 1,000 mg/t, the 96-hour L~50 ratings of 
all of the compounds was 10 mg/t. Thus, the computed STLC and 
TTLC for 2-butanone is 5,000 and 50,000 mg/kg, respectively • 
For the other compounds, the respective STLCs and TTLCs are 50 
and 500 mg/kg. Both the highest measured values and the 99% 
confidence levels of all of the compounds were less than the 
computed STLCs for the compounds by a factor of 25 or more 
(Tables 7-14 and 7-15). 

Nitrosodimethylamine is an OSHA-regulated carcinogen. 
Several dibenzofurans have been shown to produce tumors in 
laboratory animals. Tetrahydrofuran does not appear to have 
been tested for carcinogenicity; however, because it is a 
furan, its potential health impact was evaluated on the assump
tion that it is carcinogenic. Diphenylamine does not'appear to 
have been tested for carcinogenicity also; however, because 
several aromatic amines have caused cancer in laboratory 
animals, the compound was considered a possible carcinogen 
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also. The State of California considers a waste to be 
hazardous if it contains more than 10 ppm by weight of any 
OSHA- regulated carcinogen. The highest measured values of 
these four compounds are less than 10 ppm . 

None of the miscellaneous organic compounds has been 
found in off-shore water or sediments near the Mission Bay 
landfill. In that the primary potential exposure pathway to 
humans and aquatic organisms is through pollution of the 
aquatic environment, absence of these compounds in off-shore 
water and sediment suggests that the exposure risk is extremely 
low . 

7. 4. 3. 7 Pesticides. Pesticides, particularly the 
environmentally persistent ones, are found almost everywhere in 
soil and water. The highest measu!ed value of the pesticides 
listed as bioaccumulative and persistent by the State of 
California were considerably less than their TTLCs and STLCs 
(Tables 7-16 and 7-17); thus, at levels found in landfill 
material and ground water, the pesticides are not considered 
hazardous according to current criteria . 

7.4.4 Summary and Conclusions 
7.4.4.1 Summary. Numerous chemical substances have 

been found in the Mission Bay landfill. Both the highest 
measured values and the 99% confidence levels computed for the 
individual substances are very low. Almost all substances were 
found in concentrations less than 10 ppm, and most of these 
were in concentrations of less than 1 ppm . 

None of the substances detected was found to be present 
in concentrations exceeding its TTLC or STLC (CDHS, 1983). Of 
the remaining substances, some of which are suspected human 
carcinogens or substances that have produced cancer in labo
ratory animals, none was found at concentrations greater than 
10 ppm, which is the limit proposed by the State of California 
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for identifying wastes containing hazardous amounts of OSHA
regulated human carcinogens. 

Based on levels found in off-shore sediments, health 
hazards due to consumption of metal-contaminated marine orga
nisms are judged insignificant. 

7.4.4.2 Conclusions. Based on the criteria identified 
herein, chemicals found in the Mission Bay landfill do not pose 
a significant hazard to human health. This conclusion is based 
on the following assessments: 

1. 

2. 

3. 

4. 

5. 

Aquatic organisms inhabiting Mission Bay and the 
drainage channel are the primary organisms at risk . 

The risk to humans is lower because there are 
practically no exposure pathways to humans. The 
only pathway of significance appears to be consump
tion of contaminated marine organisms and direct 
contact with bay water. 

There is no definitive evidence that materials 
found in the landfill have entered Mission Bay or 
the San Diego River drainage channel. Only a few 
of the chemicals found in the landfill have been 
detected in offshore water or sediment near the 
landfill. These chemicals comprise mainly heavy 
metals, which could have come from a variety of. 
sources. 

Estimates of human consumption of metals in marine 
organisms inhabiting Mission Bay, based on the 
highest levels found in a recent study (SAI, 1983), 
were substantially lower than allowable daily human 
intakes based on primary drinking water standards. 

Concentrations of chemicals in the landfill are 
less than limits proposed by the State of Cali
fornia and limits computed using methods developed 
by the State of California that, if exceeded, would 
classify a waste.as hazardous to human health and 
the environment • 
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TABLE 7-7. CRITERIA FOR METALS IN SEDIMENTS 

MISSION BAY LANDFILL SITE ASSESSMENT 

Soil Landfill Waste Highest Bay/ 
99% Confidence Highest Measured 99% Confidence Highest Measured Channel Concentration California Substance Value3 (ms/ks) Value (mg/kg) Value 3 (mg/ks) Value (mg/kg) (Stations 2 & 6j mg/kg)l TTLC 2 (mg/kg) 

Antimony <5 <5 5.7 6.2 0.9 500 
Arsenic 107.3 136 94 144 29.0 500 
Beryllium 1. 39 1.0 1.3 1.0 2.7 75 
Cadmium 0.91 1.1 6.1 6.6 1.1 100 
Chromium (total) 159 257 196 140 56.2 500 (VI) 

2,500 (III) 
Copper 58 50 331 377 54.2 2,500 
Lead 18.3 14 476 436 133.0 1,000 
Mercury 0.06 0.06 3.7 2.9 0.028 20 
Nickel 45.9 57 93.1 81 21.1 2,000 
Selenium <10 <10 <10 <10 0.9 100 
Silver 0.49 0.6 4.1 2.9 0.85 500 
Thallium <0.2 <0.2 <0.2, <0.2 7.7 700 
Zinc 178 188 2,264 2,637 138.0 5,000. 
Barium 285 207 378 322 10,000 
Cobalt 37 20 37 36 8,000 
Molybdenum <5 <5 <5 <5 3,500 
Vanadium 162 133 159 146 2,400 

"A Characterization of the Extent of Priority Pollutant Contamination of Mission Bay," Science Applications, Inc., October 1983; 
2 California Assessment Manual (CAM): Department of H~alth Services Proposed Regulations Regarding Criteria for Identification of Hazardous and Extremely Hazarsous Wastes (R-45-78), 13 October 1983. 
3 99% confidence value on concentration central values. 

• 



• • • 
Substance 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium (total) 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Barium 

Cobalt 

Molybdenum 

Vanadium 

• • • • • • • TABLE 7-8. CRITERIA FOR METALS IN WATERS 
MISSION BAY LANDFILL SITE ASSESSMENT 

Water 
Ground Water Highest Bay/ 

Channel Concentration 
(Stations 2 & 6; mg/kg) 2 

99% Confidence 
Value 5 (mg/kg)l 

0.8 

1.6 

0.07 

0.4 

6.6 

3.4 

2.9 

0.002 

1.5 

<0.4 

<0.005 

0.8 

7.0 

57.1 

1.7 

<0.5 

6.5 

Highest Measured 
Value (mg/kg) 1 

0.6 

2.5 

0. 1 

0.9 

6.9 

6.9 

5.9 4 

0.002 

2.0 

<0.4 

0.015 

1.0 

12.3 

39.3 

2.3 

<0.5 

12.5 

1.00 

<0.30 

<0.002 

<0.01 

<0.03 

<0.03 

<0.03 

<0.001 

<0.60 

<0.40 

0.017 

<0.40 

0.19 

• 

California 
TTLC 3 (mg/kg) 

100 

5 

0.75 

1 

5 (VI) 
560 (III) 

. 25 

5 

0.2 

20 

1 

5 

7 

250 

100 

80 

350 

24 

• 

1 All concentrations in mg/kg (ppm). Water concentrations (mg/t) multiplied by 10 to convert to mg/kg, as per California Wet Extraction Test (CAM, 1983). 
2 "A Characterization of the Extent of Priority Pollutant Contamination of Mission Bay," Science Applications, Inc., October 1983. 
3 California Assessment Manual (CAM): Department of Health Services Proposed Regulations Regarding Criteria for Identification of Hazardous and Extremely Hazardous Wastes (R-45-78), 13 October 1983. 
4 Anomalous value due to high sediment load in sample MB-01-GW-01. 
5 99% confidence value on concentration central values. 
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TABLE 7-10. CRITERIA FOR POLYNUCLEAR AROMATICS IN LANDFILL WASTE 
MISSION BAY LANDFILL SITE ASSESSMENT 

Landfill Waste Hig\lest Bay/ California Standard 
99% Confidence Highest Measured Channel Concentrationl for OSHA-Regulated 

Substance Value 3 (m~/k~) Value (m~/kg) (Stations 2 & 6; m~/k~) Carcinogens 2 

Naphthalene 8.02 13.0 Not detected 
Acenaphthalene 3.09 2.0 Not detected 
Fluorene 4.25 3.6 Not detected 
Fluoranthene 6.76 5.2 Not detected 
Pyrene 5.99 5.3 Below detection limit 
Benzo(a)anthracene 3.12 1.7 Below detection limit 
Chrysene 4.27 5.8 Below detection limit 
Benzo(a)pyrene 1. 53 0.7 Below detection limit 
Phenanthrene 5.65 6.2 Below detection limit 
Benzo(b)fluoranthene 2.60 2.4 Not detected 
Benzo(k)fluoranthene 2.35 1.7 Below detection limit 
Benzo(g,h,i)perylene 1.08 0.4 Below detection limit 
2-Methylnaphthalene 1.86 1.2 

"A Characterization of the Extent of Priority Pollutant Contamination of Mission Bay," 
Science Applications, Inc., October 1983. 

2 California Assessment Manual (CAM): Department of Health Services Proposed Regulations 
Regarding Criteria for Identification of Hazardous and Extremely Hazardous Wastes 
(R-45-78), October 13, 1983. 

' 99% confidence value on concentration central valu~s. 

10.0 

10.0 . 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

(m~/k~) 

• • • • 

California TTLC 
(comEuted from Lc50 i mg/k~) 

50.0 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 
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TABLE 7-11, CRITERIA FOR POLYNUCLEAR AROMATICS IN GROUND WATER 

MISSION BAY LANDFILL SITE ASSESSMENT 

Ground Water Highest Bay/ California Standard 
99% Confidence Highest Measured Channel Concentration 2 for OSHA-Regulated 

(m~;~/kg) 1 Value (mg/kg) 1 Substance Value'* (Stations 2 & 6j mg/kg) Carcinogens 

Naphthalene 0.33 0.25 Not detected 
Acenaphthalene 0.06 0.06 Not detected 
Fluorene 0.08 0.08 Not detected 
Fluoranthene 0.03 0.03 Not detected 
Pyrene 0.01 0.01 Not detected 
Benzo(a)anthracene Not detected Not detected Not detected 
Chrysene Not detected Not detected Not detected 
Benzo(a)pyrene Not detected Not detected Not detected 
Phenanthrene Not detected Not detected Not detected 
Benzo(b)fluoranthene Not detected Not detected Not detected 
Benzo(k)fluoranthene Not detected Not detected Not detected 
Benzo(g,h,i)perylene Not detected Not detected Not detected 
2-Methylnaphthalene 0.03 0.03 Not detected 

All concentrations in mg/kg (ppm), Water concentrations (mg/t) multiplied by 10 to convert 
to mg/kg, as per California Wet Extraction test (CAM, 1983). 

2 "A Characterization of the Extent of Priority Pollutant Contamination of Mission Bay," Science Applications, Inc., October 1983. 
3 California Assessment Manual (CAM): Department of Health Services Proposed Regulations 

Regarding Criteria for Identification of Hazardous and Extremely Hazardous Wastes 
(R-45-78), October 13, 1983. 

'* 99% confidence value on concentration central values. ' 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

(mg/kg) 3 

• • • • 
California STLC 

(comJ2uted from Lc50 i mg/kg) 

5 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 

No data 
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TABLE 7-12. CRITERIA FOR CHLORINATED HYDROCARBONS IN LANDFILL WASTE 

MISSION BAY LANDFILL SITE ASSESSMENT 

Sediment 
Landfill Waste Highest Bay/ 

99% Confidence Highest Measured Channel Concentration1 
Substance Value 3 (mg/kg) Value (mg/kg) (Stations 2 & 6i mg/kg) 

Dichlorobenzenes (all isomers) 12.22 20.9 Below detection 

Carbon tetrachloride 0.68 0.93 Not detected 

Chloroform 0.31 0.31 Not detected 

Methylene chloride 1.85 1. 85 Not detected 

"A Characterization of the Extent of Priority Pollutant Contamination of Mission Bay," 
Science Applications, Inc., October 1983. 

2 Values were computed by multiplying STLC values from Table 7-13 by 10, as per California 
Assessment Manual (CA}I): Department of Health Services Proposed Regulations Regarding 
Criteria for Identification of Hazardous and Extremely Hazardous Wastes (R-45-78), 
October 13, 1983. 

3 99% confidence value on concentration central values. 

limit 

• • • • 

California TTLC (mg/kg) 2 

<100 

<2,500 

<320 
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TABLE 7-13. CRITERIA FOR CHLORINATED HYDROCARBONS IN GROUND WATER 
MISSION BAY LANDFILL SITE ASSESSMENT 

Water 
Ground Water Highest Bay/ 

99% Confidence Highest Measured Channel Concentration 2 

Substance Value 5 <ms/kg)l Value (mg/kg) 1 (Stations 2 & 6i mg/kg) 

Dichlorobenzenes (all isomers) 0.06 0.06 Not detected 

Carbon tetrachloride 0.03 0.03 Not detected 

Dichloroethylene (all isomers) 0.08 0.08 Not detected 

Trichloroethylene 0.04 0.04 Not detected 

Chloroform 0.03 0.03 Not detected 

Methylene chloride 2.03 3.47 Not detected 

1,3-Dichloropropene 0.06 0.06 Not detected 

Ch1orobenzcne 0.08 0.08 Not detected 

Bis(2-chloroisopropyl)ether 0.05 0.05 Not detected 

All concentrations in mg/kg (ppm). Water concentrations (mg/i) multiplied by 10 to convert 
to mg/kg, as per California Wet Extraction Test (CAM, 1983). 

2 ''A Characterization of the Extent of Priority Pollutant Contamination of Mission Bay," 
Science Applications, Inc., October 1983. 

s California Assessment Manual (CAM): Department of Health Services Proposed Regulations 
Regarding Criteria for Identification of Hazardous and Extremely Hazarduos Wastes 
(R-45-78), October 13, "1983. 

" Federal Register, Volume 45, No. 231, November 28, 1980. 

5 99% confidence value on concentration central values. 

California 
STLC3 (mg/kg) 

<10.0 

<250 

<1,124 

204 

.<32 

3.95 

<0.65 

• • • 

EPA Water Quality Criteria" 
Marine Organisms (mg/kg) 

<2.0 

<SO 

<224 

<6.4 

0.79 

<0.13 
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TABLE 7-14. CRITERIA FOR OTHER ORGANICS IN LANDFILL WASTE 
MISSION BAY LANDFILL SITE ASSESSMENT 

Substance 

Other Organics 

Acetone 
Diphenylamine 
Xylenes 
Ethylbenzene 
2-Butanone 
Furans (Dibenzo- and Tetrahydro-) 
Toluene 

Landfill Waste 
99% Confidence 
Value 2 (mg/kg) 

152.4 
3.3 
1.8 
0.40 
1.1 
1.6 
0.42 

Landfill Waste 
Highest Measured 

Value (mg/kg) 

<400 
3.7 
1.2 
0.5 
1.1 
1.6 
0.4 

California 
TTLC (mg/kg) 1 

<50,000 
500 
500 
500. 
<50,000 
500 
500 

1California Assessment Manual (CAM): Department of Health Services Proposed Regulations Regarding Criteria for Identification of Hazardous and Extremely Hazardous Wastes (R-45-78), 13 October 1983 • 

2 99% Confidence Value on Concentration Central Values. 
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Substance 

Other Organics 

Acetone 
Diphemylamine 
Xylencs 
Nitrosodimothylamine 
Ethylbenzene 
Benzene 
2-Butanone 

• • • • • • 

TABLE 7-15. CRITERIA FOR OTHER ORGANICSIN GROUND WATER 
MISSION BAY LANDFILL SITE ASSESSMENT 

Ground Water 
99% Confidence 
Value 4 (mg/kg)l 

206 
0.17 
0.79 
0.42 
0.20 

0.16 

Ground Water 
Highest Measured 

Value (mg/kg) 1 

410 
0.22 
0.79 
0.42 
0.20 
0.60 
0.16 

Water 
Highest Bay/Channel Concentration2 

(Stations 2 and 6)(mg/kg) 

Not detected 
Not detected 
Not detected 
Not detected Furans (Dibenzo- and Tetrahydro-) 0.12 0.12 Toluene 0.23 0. 23 Not detected 2,6-Dinitrotoluene 0.11 0.11 

• 

California Standard 
for OSHA-Regulated 

Carcinogens (mg/kg) 

Not Applicable 
10.0 

Not Applicable 
10.0 

Not Applicable 
Not Applicable 
Not Applicable 

10.0 
Not Applicable 
Not Applicable 

• • 

California 
STLC3 (mg/kg} 

5,000 
50 
50 
50 
50 
50 
5,000 
50 
50 
50 

lAll concentrations in mg/kg (ppm). Water concentrations (mg/t) multiplied by 10 to convert to mg/kg, as per California Wet Extraction Test (CAM, 1983). . 2 "A Characterization of the Extent of Priority Pollutant contamination of Mission Bay," Science Applications, Inc., October 1983, 3 California Assessment Manual (CAM): Department of Health Services Proposed Regulations Regarding Criteria for Identification of Hazardous and Extremely Hazardous Wastes (R-45-78), 13 October 1983. 4 99% Confidence Value on Concentration Central Values. 
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TABLE 7-16. CRITERIA·FOR PESTICIDES IN LANDFILL WASTE MISSION BAY LANDFILL SITE ASSESSMENT 

Landfill Waste Landfill Waste Sediment 99% Confidence Highest Measured Highest Bay/Channel Value 3 (mg/kg) Value (mg/kg) (Stations 2 and 
Concentration 1 
6)(mg/kg) 

BHC (all isomers) 
4. 0 

0.068 0.069 0.060 Heptachlor 

47 
0.064 0.099 0.028 Heptachlor Epoxide 0.006 0.006 Not detected Aldrin 

44 
0.044 0.062 0.028 Endosulfan (a & B) 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Dieldrin 
DDT 
DDD 
DDE 

0.035 
0.011 

<0.013 
0.027. 
0.039 
0.032 
0.021 
0.023 

0.060 Not 
0.013 Not 

<0.013 
0.027 
0.067 
0.037 
0.027 
0.020 

detected 
detected 
0.085 
0.042 
0.004 
0.133 
0.033 
0.046 

0.2 

8.0 
1.0 
1.0 
1.0 

...., 1"A Characterization of the Extent of Priority Pollutant contamination of.Mission Bay," Science Applications, Inc., October 1983. 
2 California Assessment Manual (CAM): Department of Health Services Proposed Regulations Regarding Criteria for Identification of Hazardous and 
Extremely Hazardous Wastes (R-45-78), 13 October 1983. 3 99% Confidence Values on Concentration Central Values. 
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Substance 

BHC (all isomers) 
Heptachlor 
Heptachlor Epoxide 
Aldrin 
Endosulfan (a & a) 
Endosu1fan sulfate 
Endrin 
Endrin aldehyde 
Dieldrin 
DDT 
DOD 
DOE 

• • • • • 
TABLE 7-17. CRITERIA FOR PESTICIDES IN GROUND WATER 

MISSION BAY LANDFILL SITE ASSESSMENT 

Ground Water 
99% Confidence 
Value 2 (mg/kg) 1 

0.035 
0.001 
0.002 
0.001 
0.0006 
0.009 
0.0004 
0.0004 
0.0004 
0.0012 
0.0009 
0.0003 

Ground Water 
Highest Measured 

Value (mg/kg)l 

0.034 
0.001 
0.001 
0.001 
0.0006 
0.009 
0.0004 
0.0004 
0.0004 
0.0012 
0.0009 
0.0003 

• • • 

California 
STLC 2 (mg/kg) 

0.4 
0.5 

0.1 

0.02 

0.8 
0.1 
0.1 
0.1 

lAll concentrations in mg/kg (ppm). Water concentrations (mg/i) multiplied by 10 to convert to mg/kg, as per California Wet Extraction Test (CAM, 1983). 
2 California Assessment Manual (CAM): Department of Health Services Proposed Regulations Regarding Criteria for Identification of Hazardous and Extremely Hazardous Wastes (R-45-78), 13 October 1983. 
'Confidence Values on Concentration Central Values. 
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8. CONCLUSIONS AND RECOMMENDATIONS 
8.1 Current Status of Landfill 

As in any boring program, only a very small fraction of 
the Mission Bay landfill has been observed in this study and 
this observation was made at only one point in time. Concen-
trations of chemical substances could be significantly higher 
or chemicals not identified in this study could be found ·in 
materials which have not been observed or tested. However, the 
field and laboratory testing programs reported herein were 
designed to assess the potential presence of hazardous wastes 
in the landfill, and we feel that the results of the studies 
reported herein are statistically significant and may be used 
to generally characterize the present landfill as follows: 

0 

0 

0 

0 

0 

Although it appears that numerous chemical wastes 
were placed in the landfill, the evidence is not 
conclusive that substantial volumes of such waste 
were placed during the landfill operation. 

A wide variety of chemical substances were iden
tified in this study. However, their presently 
highest measured concentrations and highest ex
pected characteristic concentrations (99% confi
dence levels) are low and do not exceed existing 
California State or Federal criteria for the 
identification of hazardous waste (as discussed in 
Section 7.4). 

Because of the low concentration of the contami
nants present in the landfill, the low potential 
for their migration, and the few pathways for human 
exposure, it is concluded that the landfill wastes 
do not pose a significant health hazard to humans. 

It is bel-ieved, but unproven, that only a small 
number, if any, of intact barrels are present at 
the site. It is concluded that there is very 
little potential for additional landfill contami
nation from any intact barrels containing waste 
material . 

Recent test results on Mission Bay water and 
sediments compared with the results of landfill 
samples suggest that the landfill is not presently 
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0 

a source of hazardous levels of contaminants to 
Mission Bay or the San Diego River channel. 

As is typical of sanitary landfills, the Mission 
Bay landfill is a source of gases which may be 
combustible or explosive if accumulated in a 
confined space. Under present conditions, the 
landfill is not considered a fire or explosion 
threat. 

8.2 Need for Remedial Measures 
For existing landfill sites, remedial measures typically 

are warranted only if an assessment is made that landfill 
wastes: a) are present in hazardous concentrations and actual 
or potential direct contact with such substances by nearby 
populations is likely; b) are contaminating drinking water 
supplies or may migrate and pose a threat to public health or 
the environment; c) are releasing gases to the atmosphere in 
toxic concentrations; or d) pose ~ significant threat of fire 
or explosion. 

Given the assessment that the chemical substances pose 
no significant hazard to human health and the environment, it 
is concluded that no major remedial action is indicated. 
However, we recommend that, in accordance with State of Cali
fornia criteria, all areas where the cover over the landfill is 
less than 2 feet thick should be covered with additional fill 
to provide at least a 2-foot cover thickness. The only exca-
vation or boring from the present or the 1980 investigations 
which disclosed a cover thickness of less than 2 feet was 
Boring 6 from the current investigation. That boring is in the 
area proposed for hotel development and can be remedied during 
site grading for that project. We recommend that an investi
gation be undertaken which identifies areas where cover over 
the landfill materials is less than 2 feet thick, and that any 
areas identified be covered with at least two feet of compacted 
fill in accordance with applicable standards for closed sani
tary landfill facilities . 
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8.3 Need for Future Studies or Monitoring 

Our understanding is that City and State agencies have 
the following water, sediments, and organisms monitoring 
programs in the bay and river channel: 

0 City of San Diego. Testing for priority pollutants 
at seven stations in Mission Bay and the San Diego 
River channel over a period of approximately one 
year • 

California Department of Fish and Game, California 
Regional Water Quality Control Board. On-going 
administration of the "Mussel Watch" program, 
including testing for specific priority pollutants 
in mussels in Mission Bay and the San Diego River 
channel . 

We feel that these programs will provide significant 
information regarding any chemical -substances that could leach 
from the landfill. Because both the bay and river adjacent to 
the landfill are used for fishing, the bay is used for water 
sports, and as discussed below, certain landfill uses may 
change, we recommend that for at least two stations in the Bay 
and one in the river (all adjacent to the landfill) water 
sampling and testing be continued for priority pollutants. The 
testing should be at least on a semi-annual basis for an 
indefinite period based on the results of the analyses of that 
sampling. Should any suspicious compounds be noted from the 
results of that program, testing of water samples from the 
nearest landfill monitoring wells also should be considered. 

Data collected during this study indicate that the gases 
present in the landfill include primarily methane (a gas 
commonly found in sanitary landfills) and trace concentrations 
of benzene and ethylbenzene. Based on these data, further 
monitoring for landfill gases is not recommended, except under 
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circumstances when the landfill is to be penetrated or covered 
by structures (Section 8.4). 

8.4 Landfill Site Development 

We recommend that as a prudent safety precaution, any 
time the landfill is penetrated (such as for borings, test pits 
or narrow trenches) methane should be checked for its presence 
in combustible or explosive concentrations, and continuous 
monitor alarms or an indicator sampling device (such as colori
metric tube detectors) should be utilized to monitor for other 
hazardous vapors. This includes any excavations for the 

) proposed hotel complex at the east end of the site. Addition
ally, for larger excavations for construction, site improvement 
techniques or pile driving (which would penetrate or expose 
landfill materials) , we recommend that a site safety plan be 
established prior to the initiation of field operations. The 
site safety plan would prescribe the moni taring to be done, 
contingencies to prepare for, the actions to be taken to 
protect workmen or the general public should it be necessary, 
and the responsible personnel. Depending on the proposed site 
work, the site safety plan may also recommend an initial site 
work test program to identify and plan for full-scale opera-. 
tions. 

The design of the hotel facility should minimize facil
ity contact with the waste material. The corrosive nature of 
the landfill materials should be addressed relative to the 
impact on foundation structures and buried utility lines. 

Development at the hotel site may disturb existing 
steady state conditions. Thus, the potential for fire or 
explosion hazard from accumulated landfill gases will need to 
be mitigated. Site landscaping and grading should be designed 
to minimize water infiltration into the landfill which would 
otherwise increase the landfill decomposition rate and rate of 
gas generation. We understand that a gas collection and 
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disposal system is being designed for the hotel facility. We 
recommend that the ability of that system to prevent gas 
migration into the hotel facility be checked prior to occu
pancy. Further, it should be checked to verify that it is 
operating properly and the constituency of the 
should be analyzed for priority pollutants on 
periodic basis . 

waste gases 

a planned 
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This volume presents the appendices for the Site Assessment Report, Mission Bay Landfill, submitted November 17, 1983 to the City of San Diego. 

The following appendices are included in this volume. 

Appendix Title 

A Site Assessment Plan and Related Project Documents 
B Selected City Documents 
c 
D 

Eyewitness Interview Records 
Summary of Photographic Review 

E Findings from Previous Site Investigations 
F Geophysical Investigation 
G 

H 

Field Investigation 
Laboratory Data 
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APPENDIX A 

SITE ASSESSMENT PLAN AND 

RELATED PROJECT DOCUMENTS 

This appendix presents the following project documents:~ 

1. Site Assessment Plan, Mission Bay Landfill, prepared 
by ~'loodward-Clyde Consultants, August. 22, 1983. 

2. Status Report No. 1 (excerpted), Mission Bay Landfill 

3. 

Site Assessment, prepared by Woodward-Clyde 
Consultants, September 12, 1983 . 

Emergency Response Plan Supplement, Mission Bay 
Landfill Site Assessment, prepared by Woodward-Clyde 
Consultants, September 15, 1983 . 
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3467 Kurtz Street 
San Diego, California 92110 
(619) 224-2911 

August 22, 1983 
Project No. 53221S-0001 

City of San Diego 

Woodward-Clyde Consultants 

Economic Development Division 
1222 First Avenue, M5 205 
San Diego, California 92101 

Attention: Mr. Richard D. Johnson 

SITE ASSESSMENT PLAN 
MISSION BAY LANDFILL 

Gentlemen: 

In accordance with our agreement and your authorization of 
August 9, 1983, we have prepared the attached Site Assessment 
Plan to evaluate the possible presence of hazardous materials 
at the Mission Bay Landfill site. The conceptual scope of this 
study was initially discussed during our meeting on August 4, 
1983. 

Our approach is tailored to respond specifically to the study 
objectives as defined in the August 4, 1983, meeting. These 
are to: 1) provide a reasonable level of confidence in under
standing whether hazardous materials are present at the land
fill; 2) if present, to develop information on the types of 
materials and their concentrations; and 3) based on the data 
collected, provide an assessment on the need for remedial 
measures and to recommend further site studies, if appropriate. 
The proposed scope of work is an initial site assessment study 
and is not expected to be a "Site Characterization Study" as 
interpreted in EPA's Superfund terminology. 

We expect that following City, County and State review of this 
plan an agreement on the specifics of the field and laboratory 
programs will be reached. This will allow us to mobilize 
within three days to implement the agreed upon program. Our 
schedule to accomplish the work is described in Section 4.0 of 
the plan. It is a tight schedule, however we believe that it 
can be met. If there is the flexibility to modify the sched
ule, cost savings would be available in reduced analytical 
testing costs. The cost estimate for this program is submitted 
under separate cover . 

Consult1ng Eng1neers. GeoiOQISts 
and Environmental ScientiStS 

Olf1ces 1n Other Pr1nc1pal Clt~es 
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City of San Diego 
Project No. 53221S-0001 
August 22, 1983 
Page 2 

Woodward· Clyde Consultants 

We trust that the accompanying Site Assessment Plan meets your 
needs. If you wish to discuss any aspect of the plan please 
call at your convenience. 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

_/~ c~~7~ 
Steven C~y 
R. E. 18 5~ "'-...__/---., 

SCH/JDH/eej 

(20) City of San Diego, Economic Development Division 
Attn: R. D. Johnson 

(6) County of San Diego, Department of Health Services 
Attn: D. Merk 
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1.0 INTRODUCTION 

1.1 Background 

SITE ASSESSMENT PLAN 

MISSION BAY LANDFILL 

The Mission Bay Landfill, occupying about 115 acres, is 
bounded by the San Diego River Channel to the south, Inter
state 5 to the east, Mission Bay to the north, and Sea World to 
the west, in the Mission Bay area of San Diego, California (see 
Figure 1). Sea World Drive divides the site into two sections 
in the eastern part of the landfill. The property bounded by 
Friars Road and Fiesta Island road east of Sea World Drive is 
about 35 acres, and is the proposed location of a Ramada Inn 
development. To the extent feasible, this parcel is to be 
studied first and the remaining landfill area subsequently . 

We understand that the landfill was operated by the City 
of San Diego for about seven and one-half years, between July 
1952- and December 1959. The filling started from Mission Bay, 
moving eastward toward the present location of Interstate 5. A 
trench (cut and cover) method was used in the operation. Until 
recently it was believed that only Class II and Class III 
wastes were accepted, but it now appears likely that the 
landfill may have received industrial wastes from operations in 
the San Diego area. This study is designed to assess the 
potential presence of hazardous wastes in the landfill. 

1.2 Site Conditions 

The Mission Bay Landfill is covered with hydraulic fill 
(dredged ~aterial) and is underlain by alluvial deltaic soils 
(Woodward~clyde tonsultants, 1969, 1970, 1980, 1981). The site 
currently supports a sparse growth of scrub brush and reed 
grasses. A profile of the landfill is depicted in Figure 2 . 



• 

• •• 

• 

• 

• 

•e 

• 

• 

• 

• • 
• 

Project No. 532218-0001 Woodward-Clyde Consultants 

In the eastern 35-acre parcel, the hydraulic fill is 
about 4 to 19 feet thick, consisting of gray to brown, silty, 
fine to coarse sand and sandy silt with abundant shell frag
ments. Underlying the hydraulic fill is the landfill waste 
which previous borings indicate ranges from about 2 to 14 feet 
in thickness in this area. 

Underlying the landfill are alluvial soils that extend 
to the limits of previous investigations (about 100 feet) . 
This alluvium consists of interbedded silty sands, silts, and 
clays, underlain by a basal gravel layer. The ground-water 
table fluctuates with depths varying from within the landfill 
to a few feet beneath it. Ground water is brackish and gener
ally drains to Mission Bay and the San Diego River. 

1.3 Objectives 

The objectives of this study are to: 

1. Provide a reasonable level of confidence in under
standing whether hazardous materials are present at 
the landfill site. 

2. If present, to develop information concerning the 
type and concentrations of the hazardous material 
constituents. 

3. Based on the data collected, provide an assessment 
on the need for remedial measures and to recommend 
further site studies, if appropriate~ 

The plan which follows is designed to accomplish these 
objectives while minimizing potential risks to investigators 
and the public, and while minimizing the potential for surface 
contamination from drilling activities. 

1.4 Review of.Data 

In preparation of 
reviewed available data 

this site assessment plan 
on the site. In addition 

we 

to 
reports on the eastern 35-acre parcel and investigations 

2 

have 

wee 
for 
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Sea World Drive (1969, 1970, 1980, and 1981), these data 
included the following: 

1. City files and photographs • 

2. Site visits and interviews with personnel likely to 
be familiar with historic landfill operations. 

3. Information available from the Regional Water 
Quality Control Board, U.S. Geological Survey, San 
Diego Fire Department: California Division of Mines 
and Geology and San Diego Air Quality Management 
District. 

The information developed during this review is summarized 
below . 

1.4.1 City Files and Photographs. 
File data provided by the City include a report by John 

K. Patterson on Mission Bay dated October 1965; file data from 
1955 to date (Table 1) and drawings and photographs of the site 
(Table 2). From this review we were able to assess the fol
lowing: 

1. The landfill operated from July 24, 1952 to Decem
ber '7, 1959. 

2. Approximately 25,000 yd 3 of material were disposed 
at the site monthly and- this was divided about 
equally between city (municipal) and public dis
posal. 

3. The area used is not well documented but is presumed 
to have covered approximately 115 acres as indicated 
in Figure 1 . 

4. The trench method (cut and cover) was utilized for 
disposal. The ditches appear to have been about 
15 feet deep (up to 5 to 10 feet below ground water) 
by 60.feet wide. A cover of 3 to 4 feet was placed 
following filling operations. The photographs 
confirm this type of operation . 

5. Aerial photography dated March 4, 1958, at an 
approximate scale of 1" = 1,000', was obtained from 

3 
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Teledyne Geotr.onics and interpreted. Trenches 
utilized for disposal seem to be visible on the 
photography and our interpretation is shown on 
Figure 3. This indicates that trenches were appar
ently excavated in the north-south direction on the 
eastern and western parts of the landfill and in an 
east-west orientation in the central part. Some 
pending of liquids is noted in the photographs .. 

6. Industrial wastes were disposed at the site as 
sludges, liquids or in barrels (drums). These would 
probably be representative of waste generated by San 
Diego industry at that time, and information on 
these types and quantities are summarized in Table 
3. 

7. Pike's Airport, a San Diego Gas & Electric Company 
facility, and other industrial facilities were 
present at the site prior to landfilling operations. 

8. Photographs do not record barrel or liquid disposal 
at the site . 

1.4.2 Site Visits and Interviews. 
We have visited the site and have interviewed personnel 

who have information regarding landfill operations. The site 
visit and interview yielded the following information: 

1. East-west oriented topographic undulations currently 
present at the site may be indicative of landfill 
trench locations and surface settlements may suggest 
the extent of landfilling . 

2. There are no surface indications of waste leachate 
at the site or in the river channel and no odors are 
noticeable at the site. 

3. On-site personnel recollect that from one to several 
hundred barrels of waste were received daily at the 
site and the disposal procedure was to place these 
in the deepest part of the trenches below water. It 
was believed the barrels contained highly corrosive 
liquids that, if spilled, would damage the operating 
equipment . 

4. The trenches were oriented primarily in the east
west direction to mitigate wind effects on landfill 

4 
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operations. This may have been the case only in the 
central part of the site (see Figure 3). 

1.4.3 Data from Other Agency Contacts. 
A summary of other agency contacts is presented in 

Table 4. No directly applicable data were collected from these 
sources. 

1.5 Development of Work Scope 
The objectives of this study are described in Sec

tion 1.3. The primary emphasis of the field sampling and data 
collection activities is to evaluate the possibility that 
hazardous materials are present at the site. If significant 
hazardous materials are identified then, in all probability, 
more detailed site studies will be needed to develop site 
characterization and to formulate a remedial action program. 
If hazardous materials are not detected in this study, it is 
important that the scope of the study and the data developed be 
sufficient so that regulatory review will find acceptable the 
conclusion that hazardous materials are not present at the 
site . 

In developing our approach we have attempted to quanti
tatively assess the number of sampling points needed to meet 

I 

the study objectives. Two types of sampling are needed in this 
study: 1) sampling to assess the presence and location of 
buried metallic drums; and 2) sampling to assess hazardous 
materials in the landfill. 

At this site, it is anticipated that drums which are 
below the water table probably have decomposed. Thus any 
intact drums are at shallower depths above the water table. In 
our opinion, the most cost-effective method to locate metallic 
drums in the landfill is by geophysical techniques. Based on 
our experience we believe that a positive magnetic anomaly 
probably can be obtained to indicate a buried drum at this site 
to a depth of about 30 feet. This is considered to be 

5 
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applicable to intact drums and also possibly corroded drum 
fragments, as the magnetic 
determined by the depth 

detection limit is primarily 
to a given total weight of 

ferromagnetic material, whether as part of an intact drum or as 
separate particles in a subsurface soil matrix. 

Based on the assumption that the geophysical survey will 
be definitive 

the survey is 

the number of 

to detect at 

tribution of 

relative to locating drums or drum remnants if 
made directly over the drum, we have estimated 

sampling points that would be needed at this site 
least one drum based on an assumed random dis-
Q.rums and Poisson probability. The results are 

presented on Table 5 . 

Table 5 indicates that if 5,000 drums are present at the 
site and if we take geophysical readings at 2,000 locations, we 
would be almost certain to detect at least one drum. However, 
if only 500 drums are present and only 100 sampling points are 
used, there is only a very small (perhaps about one in twenty) 
chance of detecting a drum. We plan to complete a magnetometer 
survey 

grids, 

with magnetometer 

approximately 670 

readings 

sampling 

every 50 feet on 500-foot 
points. If we assume an 

average of two barrels per day were disposed of in landfill 
operations, then approximately 4,000 barrels may have been 
placed in the landfill. If only half o£ these barrels (2,000) 
are presently detectable, this analysis would indicate about 
three chances in four of detecting at least one barrel as 
indicated in Table 5. 

We plan 

ductivity (EM) 

magnetometer. 

to perform a continuous electromagnetic con
survey along the same grid ( 500-foot) as the 

EM provides a shallower (above the saline water 
table) but wider coverage for the evaluation of the presence of 
barrels. EM also provides more depth-specific information. 
Thus it would supplement and help to interpret the magnetometer 
survey as well as provide data in the area along the grid lines 
not covered by the magnetometer survey. This spacing of EM 

6 
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lines should cover and provide data on about 8 percent of the 
landfill volume. 

To assess the presence of hazardous materials in the 
landfill, we plan to obtain and test gas, water, landfill, and 
soil samples. The chemical constituents obtained from the test 
results will be indicative of the likelihood that hazardous 
materials are present in the landfill. The probability of 
detecting such hazardous materials is directly related to the 
proportion of contaminated landfill and the number of indepen
dent samples. This relationship is approximated in Figure 4 
for an assumed Poisson distribution. Based on Figure 4, our 
analysis is that about 40 independent, random samples provide a 
reasonable confidence level of detecting significant hazardous 
waste. To obtain about 40 equivalent independent samples, we 
plan to drill five gas and 20 water monitoring wells as 
described in more detail below. In each boring we will obtain 
and test samples of gas or water, landfill material, and soil. 
Thus each of the 25 borings will include three discrete 
samples, or 75 discrete samples in total. However, as 
described below, the borings are not all randomly located and 
the samples are not totally independent. Thus we consider this 
program to provide about 40 independent samples. 

We feel that the proposed approach has at least an 
80 percent chance of detecting hazardous materials if present 
in significant quantities. Further, this number of samples is 
sufficient to allow the establishment of statistical confidence 
le~els following the study. 

The combined geophysical and boring sampling approach 
allows for the detection of both intact drums and soil and 
ground-water contamination from ruptured drums or other 
sources. Utilizing this approach, we have developed an inves
tigation and data collection program as follows: 

1. Conduct geophysical investigation to detect buried 
metallic drums, possible shallow contamination, 
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depth of landfill material and the depth to ground 
water. This investigation will be conducted at a 
grid of 500 feet in the western portion of the 
landfill, and at a grid of 250 feet in the eastern 
35-acre parcel. 

2. Install five gas monitoring probes including careful 
monitoring of the first two holes to verify applic
ability of health/safety procedures. 

3. Drill 20 borings, collect soil samples, and install 
monitoring wells for water sampling in each well . 

All borings will be on the geophysical grid where the 
geophysical data do not suggest the presence of a buried drum. 
Although not a part of this plan, the City may wish to investi
gate one or more of any magnetic anomalies, interpreted as an 
area with a high likelihood of drums, by excavation. Details 
of our field program are described in Section 2.0 . 

8 
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2.0 FIELD INVESTIGATION 
2.1 General Approach 

The program approach is to first survey the site, then 
conduct site geophysics, install gas monitoring wells, and com
plete the ground-water monitoring wells. Details of the field 
investigation program are provided in the subsequent sections. 
Review of City records and aerial photography provides a 
reasonable understanding of the landfill boundaries (see Fig
ure 1). Additional data on these boundaries will be collected 
from the site geophysics survey. Our field investigation will 
include collection of soil, landfill, water, and gas samples 
for testing from areas within the above described landfill 
boundaries. For the purposes of this study, we believe the 
following types of samples need to be collected: 

0 

0 

Gas Samples. In addition to sampling of existing 
monitoring wells at the Ramada Inn site, we plan to 
install five vapor wells (designated as MG1 wells) . 
These would draw landfill gas from a radius of as 
much as 100 feet and would provide data on volatile 
gases • 

Ground-water Samples. We plan a total of 16 ground
water sampling wells. These would be of two types. 
The first would be installations where the ground 
water is vli thin the landfill and the landfill is 
underlain by fine-grained deposits. The finer
grained materials are expected to attenuate con
taminant transport and in these areas the wells will 
be completed in the landfill to obtain water samples 
likely to be representative of landfill leachate. 
These have been designated MW1 wells and would be 
installations completed with the screened interval 
in the landfill. The more likely condition at the 
site will be the landfill underlain by sandy soil 
where the wells would be completed with the screened 
interval extending to 15 feet below the landfill 
(desig-nated MW2 installations). The water samples 
collected from these would be representative of 
ground-water conditions beneath the landfill. If we 
confirm that the ground-water gradients are small, 
the water collected from these wells may be cor
related to a larger area within the landfill from 

9 
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0 

0 

0 

which leachate may be assumed to have flowed. Tests 
on water samples would be indicative of only those 
chemicals that are soluble in water. 

Landfill Samples. At the five gas and 16 ground
water sampling locations, samples of landfill would 
be obtained. These would reflect only the con
stituents present at the location of the well and 
would probably not yield significant information on 
the surrounding area. 

Soil Samples. At th~ five gas and 16 ground-water 
sampling locations soil samples will be collected of 
the cover materials and the soil immediately under
lying the landfill to a depth of at least 10 feet 
beneath the landfill. The cover materials will be 
tested to check for contaminants from bay dredging 
(metals), and the soil samples from below the land-
fill would be for leachate tests that would be 
indicative of materials remaining in the soil or 
soil matrix after leachate has seeped through. 

Background. At four locations outside the known 
landfill boundaries we plan to complete borings to 
collect soil samples and ground-water samples. 
These would provide information of landfill boun
daries, the likelihood of migration from site, and 
possibly on background conditions. 

Other information that may be obtained includes surface 
air quality surveys, sediment sampling in the San Diego River 
channel and in Mission Bay, and samples of soil deeper than 
15 feet below the landfill. We believe that data obtained from 
such samples may be useful but are probably not directly rele-
vant to the purposes of this study. 
included them in our plan. 

2.2 Site Survey 

Accordingly, we have not 

The site will be surveyed for the purpose of locating 
our sampling points and to obtain present ground surface and 
ground-water elevations. The site map to be used is an ortho
photo image based photograph dated November 6, 1978. The map 
is adapted from Sheets 214-1695, 218-1695, 214-1701, and 

10 
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218-1701 (Scale: 1" = 200'), provided by the City of San Diego 
(see Figure 1). 

The survey will consist of steel stakes being placed on 
a 500-foot grid corresponding to the City coordinates. Stakes 
at each grid point will identify coordinates as well as eleva
tion to the nearest tenth of a foot. 

After the monitoring wells have been installed, their 
coordinates will be identified relative to the nearest grid 
location and the elevation of the top-of-well casing will be 
surveyed for each well. 

2.3 Geophysics Task 

Geophysical measurements will be performed to delineate 
areas having the highest probability of containing metal drums 
and contamination. Two geophysical techniques will be used: 
magnetic and electromagnetic (EM) conductivity. The locations 
of the measurements to be made by these techniques are pre
sented on Figure 1. An EG&G Geometries Model 816 magnetometer 
will be used to locate ferrous metal objects. Readings will be 
obtained at a spacing of 50 feet on a 500-foot grid in the 
western portion of the landfill, and on a 250-foot grid in the 
eastern 35-acre parcel. The location of magnetic anomalies 
will indicate the potential location of metal trash in the fill 
surveyed, as well as any drums buried up to about 30 feet deep . 
The frequency with which metal anomalies are detected would be 
indicative of relative quantities elsewhere in the landfill. 

A Geonics EM-31 conductivity meter will then be used in 
its shallow and deep sensing modes (9 and 18-foot depths of 
exploration) to produce maps of near-surface and intermediate
depth metal. The presence of a particular metal anomaly on the 
deep sensing maps and not the shallow sensing maps will be 
indicative of the depth of burial. In addition, the shape, 
extent, and location of such features should also be diag
nostic, based on comparisons with the drum placement methods . 

11 
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The background conductivity values obtained in the deep sensing 
mode may also be useful in locating contamination, although the 
salinity of the water may be so great as to overwhelm any 
variations due to contamination. A 500-foot grid in the west 
and a 250-foot grid in the east will be used for the conduc
tivity survey. 

2.4 Sampling Methods and Procedures 
2.4.1 General 

The sampling program will be used to evaluate the 
presence of hazardous materials in the landfill by obtaining 
soil or solids, liquid, and gas samples for laboratory analy
sis. The sampling program consists of four parts: 

1. Gas in the landfill material 
2. Soil overlying the landfill 
3. Solids in the landfill material 
4. Ground water at or below the bottom of the landfill 

The methods to be used for site management, borehole advance
ment, soil/solids sampling, well construction and development, 
ground-water sampling, gas sampling, equipment and materials 
decontamination, and chain of custody are presented in the 
following sections. 

2.4.2 Site Management 

Mobilization for Controlled Site Activities. Prior to 
conducting any sampling at the site, we propose to mobilize a 
site office trailer, construct a decontamination facility, and 
to provide an area for parking on the site. Arrangements will 
also be made for utili ties for on-site operations and site 
security. The location for the site office will be selected in 
consultation with City personnel. 

Office Trailer and Parking. The office trailer will be 
utilized for site management activities and will provide an 
area for conducting business related to the project. In 

12 
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addition to office space and supplies, a telephone will be 
connected for project communications. 
identified for field personnel. 

A parking area will be 

Equipment and Personnel Decontamination Facility. This 
facility will be located in consultation with the City and will 
provide facilities for steam cleaning of drilling equipment, 
the collection of wash water in drums for daily disposal, 
portable shower facilities, and storage area for used clothing • 

Security. Arrangements will be made with a professional 
site security firm to provide security control on-site at night 
during our field activities phase. During the daytime hours it 
will be the Site Manager's responsibility to maintain a log of 
personnel at the site and of visitors. After hours, the 
security guard will be responsible for overall site security as 
well as for equipment left at the site . 

2.4.3 Borehole Advancement and Soil/Solids Sampling 
Sample Location Selection. The planned locations of gas 

and water wells are presented on Figure 1. These will all be 
located in areas previously covered by geophysics and have been 
selected as follows: 

0 

0 

Five gas wells, two in the 35-acre Ramada Inn site, 
one in the original San Diego River channel (within 
the landfill) and one each to the east and west of 
the channel . 

Twenty water wells, one each within 20 feet of a gas 
well, one located off-site to the west, two to the 
north off the landfill site (including one in the 
old channel), and one at the southeast edge of the 
study area; five at 1,000-foot intervals along the 
southern boundary of the study area; and six wells 
located throughout the site on the basis of results 
from the geophysical surveys. 

Sampling Procedure. Boreholes for sampling and for the 
installation of ground-water and gas monitoring wells will be 
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advanced using a truck-mounted drill rig provided by California 
Testing Laboratories. The following procedures will be used. 

Gas Wells. A 24-inch diameter steel casing will be 
driven about 5 feet into the overlying fill to permit a contin
gency seal against toxic borehole gases (see Section 2.7.6 and 
Figure 8). The borehole below will be advanced with a hollow 
stem auger through the casing to the depth of the landfill. 
The excavated spoil will be placed in 55 gallon drums which 
will be kept at the boring location for subsequent pick-up and 
disposal by a licensed hauler. Modified California tube 
samples will be collected of the overlying fill at approxi
mately 5-foot depth intervals, and these will be sealed and 
placed under refrigeration for transport to the laboratory (see 
below). We will attempt to sample landfill materials with a 
drive (split spoon) or coring sampler. Also, landfill samples 
will be collected from auger cuttings in a plastic bag. When 
drilling has progressed through the landfill, the plastic bag 
will be thoroughly mixed and a composite sample taken in a 
glass jar. Splits of this sample can be obtained if desired~ 

The sample bottles will be stored in a "Coleman 11 type 
cooler kept at about 4°C prior to transport to the SAI labo
ratory. Samplers will be cleaned and decontaminated, as 
described below, before each sample is collected. 

Wells will be constructed of l-inch O.D. polyvinyl 
chloride (PVC) as shown in Figure 5. Couplings will be of 
threaded fitting. If PVC will interfere with laboratory 
analyses, or if temperatures in the landfill preclude the use 
of PVC, 3 I 8-inch seamed stainless steel will be used (not 
included in cost estimated). The bottom of the well will be 
capped; the cap will have a 1/8-inch drilled hole to allow 
condensate to drain from the well. We will cap the well at the 
surface and insert a threaded hose connection to which tygon 
tubing will be attached. The tubing will be clamped . 
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The boring will be backfilled from the bottom to within 
6 inches of the screened interval with a dry mixture of approx
imately 15 percent bentonite and 85 percent sand. The screened 
interval will be the entire landfill thickness at the well 
location and this depth will be backfilled with pea gravel. 
Above the pea gravel, the dry backfill mixture will be placed 
to the ground surface. Backfill materials will be placed using 
a tremie pipe . 

An outer casing with a cap and lock will be set in the 
bentonite-sand backfill mixture to reduce · the likelihood of 
tampering and vandalism. The well numbers will be etched on 
the PVC and marked on the outer casing which will also be 
sprayed day-glo orange or red for visibility. 

Ground-Water Wells. A 24-inch diameter steel casing 
will be driven 5 feet into the overlying fill to permit a 
contingency seal against toxic borehole gases (see Sec
tion 2.7.6 and Figure 8). The borehole will be advanced below 
the casing using a hollow-stem auger. Modified California 
tube samples will be collected at 5-foot intervals in the 
overlying fill, drive (split spoon) samples will be attempted 
within the landfill material, and modified California tube 
samples will be collected to a depth of 10 feet below the 
bottom of the landfill material. All- split spoon soil and 
solids samples will be removed from the sampler and placed in 1 
liter wide mouthed, Teflon-lidded, glass bottles. In addition, 
augered landfill material samples will be collected as 
described in the previous section. Sample preservation, 
equipment decontamination, and disposal of cuttings will be as 
described under "Gas Wells". 

After the soil sample 10 feet below the bottom of the 
landfill has been collected, the required depth of screening 
will be determined. If the soil below the landfill is visually 
judged to contain more than 50% sand (retained by No. 200 
sieve) , or if the ground-water level is less than 2 feet above 
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the estimated bottom elevation of the landfill, then the hollow 
stem auger will be advanced to 15 feet below the bottom of the 
landfill. The bottom 10 feet of this boring will be screened 
with 2-inch diameter, threaded Teflon well casing, and the 
annulus up to 2 feet above the screened portion will be packed 
with sand. 

A seal of bentonite pellets will be placed to about 
5 feet above the imported sand pack. The remainder of the 
annulus, in the landfill and overlying fill zones, will be 
backfilled with a sand-bentonite mixture. This well con
struction is designated as MW2 in Figure 5. 

If the soil below the landfill is visually judged to 
contain less than 50 percent sand (retained by No. 200 sieve), 
and if the ground-water level is more than 2 feet above the 
estimated bottom elevation of the landfill, then a well will be 
constructed with screening extending 5 feet above the bottom of 
the landfill. To do this, bentonite pellets will be used to 
seal the borehole below the landfill, and a 2-inch diameter, 
threaded Teflon well casing will be installed, backfilled with 
sand and sealed as described above. This well construction is 
designated as MW1 in Figure 5. If most of the borings appear 
to be completed as MW2 wells, we will attempt to complete at 
least five wells as MW1 wells in the landfill . 

2.4.4 Ground-Water Well Development and Sampling 
After well construction, the ground-water wells will be 

developed. The well development will be accomplished by 
bailing or pumping in order to agitate the clay and silt 
outside of the well screen and to move these fines into the 
well where they can be removed. 

Ground-water samples will be collected from monitoring 
wells installed on the site. These samples will be analyzed 
for specified organic, inorganic, and metal constituents as 
detailed in Section 2.5 . 
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Measurements of ground-water table elevation in wells 
will be used in an attempt to establish the direction and 
gradient of ground-water movement, if detectable. The ele
vation of the ground-water table at each well will be measured 
prior to each flushing and sampling. An electrical ground
water level in~icator or appropriate measuring tape will be 
used to determine the ·depth of water below ground surface. The 
top elevation of the well casing will be determined by the 
survey crew after well installation. 

To remove stagnant water, stratified fluids, or residual 
drilling contaminants in or near the filter zone, wells will be 
flushed prior to sampling. The time, method of flushing and 
volume of water removed will be recorded on a sample data 
sheet. During flushing, each well will be bailed and measure
ments made of the water temperature, pH, and specific 
conductivity. Bailing will continue until these parameters 
have stabilized for two successive samples. 

After this flushing is completed and the water level has 
stabilized, the first bail or pumped volume of water will be 
used to fill 40 ml septum vials. Successive bails or volumes 
of water will be collected in glass or polyethylene containers, 
as summarized below: 

0 

0 

0 

Volatiles. Samples 
Teflon septum jars. 
until analysis. 

will be collected in 40 ml 
Samples will be stored at 4°C 

Semi vola tile and pesticides. Samples will be 
collected in 1 gallon amber jugs with Teflon-lined 
caps. Samples will be stored at 4°C . 

Inorganics. Samples will be collected in poly
ethylene 1 liter containers and preserved with HN03 to a pH less than 2.0. 

2.4.5. Gas Sampling 

Three types of spot gas samples will be colllected: 
1) burrets for CH4 , co2 , o2 , N2 , etc.; 2) impinger samples for 
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HCN, H2s, and volatile metallic species; and 3) tenax tubes for 
volatile organic compounds. Gas samples will be withdrawn from 
the newly installed wells and from available wells previously 
installed (we have assumed a total of five are available) by 
direct suction into the sample container or by suction passing 
through a solution (e.g., NaOH) that retains the gas species. 

The gas samples will be delivered to the SAI laboratory 
on a daily basis and analyzed immediately or refrigerated for 
subsequent analysis. 

in Section 2.5. 

The analytical procedures are described 

2.4.6. Equipment and Materials Decontamination 
The following procedures will be used for decontami

nation of: 

1. drilling equipment and vehicles, 
2. sampling equipment, and 
3. well construction materials. 

Drilling Equipment. A temporary decontamination facil
ity will be constructed on site. This facility will consist of 
a 4-inch concrete slab with perimeter berms and drainage to 
collect and isolate the wash water in a lined sump. The sump 
will be emptied at the end of each working day into drums or by 
removal by a licensed hauler in a vacuum truck. The following 
procedures will be used between each boring/well for each drill 
rig: 

1. Steam rinse with potable water to remove mud, 
2. Steam wash with a mixture of low-sudsing detergent 

and potable water, and 

3. Steam rinse with clean, potable water. 

The inside of the hollow-stem auger flights, drill rods 
and drill bits (particularly roller bits, if used), as well as 
all couplings and threads will be cleaned. Otherwise, 
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decontamination will be limited to the back portion of the 
drill rig and to those parts which come in direct contact with 
samples or casing, or drilling equipment that is placed into 
the borehole . 

Sampling Equipment. , Sampling equipment includes all 
sampling devices, spatula, trowels, etc. Sampling equipment 
will be decontaminated between sampling points, except between 
landfill samples to be composited, utilizing the procedure 
described for drilling equipment or as follows: 

1. Scrub with potable water to remove mud and residue, 
2. Scrub with a Liquinox-potable water solution using a 

hard bristle brush, 

3. Rinse with deionized water, and 
4. Rinse with hexane. 

The decontamination of the sampling equipment will take 
place at the site of the borehole . Decontaminated sampling 
equipment will be placed in sealable plastic bags for storage 
between use. Buckets containing wash and rinse water will be 
stored in drums at the drilling location . 

Well Construction Materials. All well casings and sand 
backfill materials will be sterile or will be decontaminated 
prior to delivery at the site. They will be hermetically 
sealed in plastic containers and stored at a central site 
location or in the wee San Diego office up until the time of 
installation. 

2.4.7 Chain of Custody Plan 

The Chain of Custody (COC) plan will include the use of 
a field logbook, sample identification labels and tags, and COC 
forms for sample record keeping. Sample labels and tags, chain 
of custody forms, and other field data records will be ser-
ialized prior to their use in the field • This procedure will 
facilitate control and tracking of their use . 
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We plan to utilize wee sample labels and chain of 
custody forms as shown in Figures 6 and 7, respectively. 

Field samples will be assigned identification numbers as 
follows: 

MB-01-SB-03 

where: MB is the project name (Mission Bay) 
OT is the sampling station 
SB is the sample type 
03 is the sample number at sampling station 01 

Designations for sample type will be as follows (see also 
Table 6) : 

GA: 
GW: 
SB: 
WS: 

Gas sample 
Ground-water sample 
Subsurface soil sample 
Landfill waste sample 

Sampling stations and sampling numbers will be sequentially 
numbered. This nomenclature may be modified by the Site 
Manager but the need for and the nature of modifications will 
be documented. 

Field logbooks will provide a record of procedures as 
performed in the field. Logbooks will be bound, hard cover 
field books. The pages of the logbook will be numbered consec
utively and pages will not be removed for any reason. Entries 
will be made in waterproof, indelible ink., 

At the conclusion of the field investigation, all eoe 
records shall be placed into a project file for reference. 

2.5 Laboratory Analysis 

2.5.1 Overview 

Past activities in the general area suggest that the 
Mission Bay landfill could have received a variety of hazardous 
wastes, including electroplating sludges, degreasing agents, 4lt cyanides, organic solvents, spent acids/gases, PeB's, etc . 
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However, there is no record of the quanti ties of these and 
other hazardous wastes buried in the landfill. As a result, it 
is difficult to design an analytical program that would com
pletely identify and quantify the wide spectrum of hazardous 
constituents present in the landfill and its surrounding 
environment. 

2.5.2. Analytical Approach 
The total number of samples collected is described in 

Table 6. Our approach to the analytical program is such that 
the needed information is developed within the study schedule. 
Because the schedule is such that there is little time avail
able to complete a phased, laboratory study, we have planned to 
obtain the information in one ~ound of laboratory testing which 
does not allow use of screening information to minimize costs. 

The analytical program consists of testing the soil, 
landfill material, and ground-water samples for three groups of 
parameters, as follows: 

0 

0 

0 

Group A: pH, total cyanides, sulfides, fluoride, 
and phenols 

Group B: Heavy metals (arsenic, cadmium, chromium, 
copper, lead, mercury, nickel and zinc) 

Group C: EPA listed organic priority pollutants, 
including pesticides and PCB's . 

Only EPA-approved extraction and analytical methods will 
be used (EPA, 1979). For heavy metals, the samples will be 
extracted with nitric acid (California Department of Health 
Services, 1983). The samples will be characterized chemically 
according to the above proposed parameters. They will not be 
tested for such .hazardous properties as EP toxicity, igni ta
bility, corrosivity, reactivity, or toxicity to fish (Cali
fornia Department of Health Services, 1983). The specific 
testing program for these materials is defined in Table 7 . 
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The gas samples collected from gas monitoring wells 
(GAl, GA2, GA3, GA4) will be analyzed for major components 
(CH 4 , co2 , N2 , o2 ) by gas chromatography and toxic components 
(HCN, H2s in impinger samples) by conventional chemical methods 
(EPA, 1979) . Gas samples will also be tested for the analysis 
of volatile organics by GC/MS methods. 

2.6 Laboratory Quality Assurance and Quality Control (QA/QC) 
WCC/SAI will use federally approved QA/QC procedures 

such as the U.S.EPA Interim Guidelines and Specifications for 
Preparing Quality Assurance Project Plans (QAMS-005/80), 
December 29, 1980 . 

In general, our objectives are that: 

0 

0 

0 

0 

Data should be accurate in terms of their agreement 
with reference to true values 

Data should be precise in that there is agreement 
among individual measurements made under similar 
conditions 

Data should be comparable to other data for eval
uation purposes 

Data should be reproducibly obtainable under similar 
conditions, whether generated by our laboratory or 
another. 

The laboratory QA/QC plan is presented in Table 8 • 
This quality assurance plan is intended to cover the 

parameters and situations that are currently anticipated in 
this project. These procedures will be followed by all person
nel on the project. Upon receipt of samples in the laboratory, 
all samples will be assigned an SAI log number (cross-coded 
with the project's field numbering) and pertinent information 
will be recorded in a bound logbook. This log number will be 
carried through all analyses on the same sample and recorded on 
the sample container in waterproof ink. Samples will be stored 
and analyzed in accordance with methods established in the work 
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plan (Section 2.5.2). The laboratory task manager will direct 
work performance for each sample using standard internal 
documentation. 

The work assignment will be given a unique "project" 
file, which includes· the work statement, the approved work 
plan, the approved QA plan, all field documentation, analysis 
request forms, analytical results reports, and copies of QA/QC 
forms for permanent records. Raw data sheets will also be 
included, as will be cost tracking information and general 
correspondence and log books. 

After the analyses are completed, 
extracts-digests) will be archived and 

samples (or sample 

stored for project 
duration. Archived samples will be so noted in the sample log 
book as to conditions and location. 

2.7 Health and Safety Plan 
2.7.1 Introduction. 

This Plan establishes requirements and provides guide
lines for worker and public safety during implementation of the 
sampling program at the Mission Bay Landfill . 

A copy of this plan will be provided to wee employees 
assigned to participate in the sampling program and to an 
authorized representative of each firm hired to assist with 
field sampling. wee employees will not be permitted to partic
ipate in the sampling program unless they submit a signed 
Employee Safety Compliance Agreement (attached) to the Project 
Manager. Subcontractors will also not be permitted to partici
pate in the program unless they submit a signed Subcontractor 
Safety Agreement (attached) to the Project Manager. 

2.7.2 WCC Health and Safety Authority. 
The health and safety of wee employees is the responsi

bility of WCC management, which has established a health and 
safety program and a chain of authority for implementing the 
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program. The chain of authority comprises the Chief Executive 
Officer, Corporate Health and Safety Officer, Group Health and 
Safety Officer, Project Manager, and Site Safety Officer. The 
responsibilities and authorities of these officials are defined 
in WCC's Health and Safety Manual (November 1981). 

Briefly, the Project Manager is responsible to provide 
for the safety of all members of the project team and carries 
out that responsibility by executing the Plan. The Site Safety 
Officer will be an SAI industrial hygienist. He will be 
responsible for safety considerations during field operations 
and will report to the Project Manager. When necessary, the 
Project Manager consults with the wee Group or Corporate Health 
and 'Safety Officer on policy and safe operating procedures. 
Both the Group and Corporate Health and Safety Officers have 
the authority to conduct safety inspections and to take what
ever action they deem necessary to improve safety and correct 
infractions of project safety rules and requirements. 

2.7.3 Hazard Assessment. 

A description of the current and historic site con
ditions is presented in Sections 1.2 and 1.4 and our sampling 
program is described in Section 2.4. This section presents an 
assessment of the hazards to which our employees and subcon
tractors may be exposed during the field investigation • 

In that all wastes at the site were buried, risk of 
worker exposure will occur only during subsurface sampling .. 
Drilling into the wastes could expose or release flammable 
and/or toxic materials and vapors, which could ignite, be 
inhaled, or sorb through the skin. Handling of samples of 
hazardous materials could result ·in injury or illness due to 
direct skin contact or contact with the eyes. 

A summary of the waste materials which are believed to 
be potentially present at the site, and their associated 
intrinsic hazards, is presented in Table 9 . 

24 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

Project No. 53221S-0001 Woodward· Clyde Consultants 

If personnel exposure ,occurs to any chemical substance, 
injury or illness will occur only if personnel are exposed for 
a sufficient period of time to amounts high enough to cause 
injury or illness. Thus, for most substances, there is a dose 
threshold. Carcinogens are an exception; however, most exhibit 
a time threshold. Thus, protecting workers against exposure to 
harmful chemical substances is a matter of preventing over 
exposure rather than no exposure . 

Twenty-four years have passed since the site was closed 
to waste disposal. It is likely that the saline environment 
has corroded any drums containing hazardous materials suffi
ciently to release their contents and that these contents, as 
well as materials which may have been discharged directly to 
the trenches, have undergone substantial dilution and chemical 
and biological transformation. It is thus possible that the 
concentrations of any chemical wastes in soil and water samples 
9-nd released to the air during the sampling process will be 
below harmful levels. In addition, the geophysical survey 
program (Section 2.3) is expected to detect any intact metallic 
containers which may contain concentrated hazardous wastes at 
the borehole locations. Nevertheless, certain safety pre-
cautions need to be taken. These precautions are presented in 
the following sections of this plan . 

2.7.4 Health and Safety Directives. 

1. wee and project subcontractor employees are required 
to take a wee-approved medical examination before 
beginning sampling operations unless they have 
already taken the examination during the past 
12 months. The examination is designed to detect 
work-related disease symptoms. 

2. All field personnel, including subcontractor per
sonnel, will attend a safety orientation/training 
session before beginning sampling operations. This 
meeting is tentatively scheduled for August 30, 
1983 . 
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3. All wee and subcontractor employees are required to 
use the safety equipment prescribed in Section 5.0 
in the manner specified. 

4. All field personnel must notify the wee Project 
Manager or Site Manager before beginning sampling 
operations. A daily record will be kept in the 
field logs on the number of hours each person spends 
on the site and the work each performs. No one will 
be allowed to engage in drilling and sample col
lection operations alone . 

5. Accidents, injuries, and illnesses, no matter how 
serious, must be reported to the Project Manager or 
Site Manager immediately. These incidents must be 
reported by the Project Manager to the Group Health 
and Safety Officer in writing within 24 hours of 
their occurrence . 

6. A well marked restricted zone will be established 
for each sampling location. The zone will have a 
minimum radius of 40 feet around the sampling 
location. Entry into restricted zones will be 
limited only to authorized personnel wearing the 
appropriate protective gear. All other individuals 
will be required to stand outside and upwind of the 
zone. 

7. A flag or ribbon will be attached to the drill rig 
as a wind direction indicator. Before drilling 
begins, the drill rig will be positioned downwind of 
the point of intrusion so that workers may work 
upwind of that point. If wind direction in the area 
is known to change, the drill rig will be positioned 
downwind of the direction the wind usually blows . 

8. Smoking, eating, drinking, taking medication, and 
applying cosmetics will be prohibited on the site 
except in designated areas. Before engaging in 
these activities, personnel will be required to wash 
their hands and faces . 

9. All personnel will shower thoroughly after work each 
day. 

2.7.5 Safety Equipment. 

Personal Protective Equipment. An adequate supply of 
equipment listed below will be available in the field for all 
field personnel . 
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1. Plastic or rubber coveralls or two-piece suits 
(disposable types preferred) . 

2. Heavy-duty neoprene gloves for drill rig oper
ators and assistants (Edmont-Wilson "Scorpio" or 
equivalent); 10-mil nitrile gloves (Norton, 
Style LA-102-G or equivalent) for sampling 
personnel. 

3. Splash-proof goggles . 

4. Neoprene or rubber boots. Boots worn by drill
rig personnel should have steel toes. 

5. Hardhat. Hardhats must be worn by individuals 
working within 10 feet of the drill rig . 

6. Half-mask respirator equipped with air-purifying 
cartridges. Cartridges will be capable of 
protecting against organic vapors, acid gases, 
dusts, fumes, and mists. 

Auxiliary Equipment . 

1. First aid kit 

2. Fire extinguishers, 2 units, 10-lb capacity with 
U/L rating of 4A-40BC. Must be kept on drill 
rig . 

3. Portable eye-wash station, one unit. 

4. SCBA, two 30-minute units per drilling. 

2.7.6 Industrial Hygiene and Emergency 
General. 

Response Procedures 

the landfill site is The investigation at 
formulated to provide for the public and field personnel 
safety, as well as to comply with Section 41700 of the 1983 Air 
Pollution Control Laws, San Diego County: 

Chapter 3, Emission Limitations 

Article 1. General Limitations 

41700. Except as otherwise provided in Section 41700~ no 
person shall discharge from any source whatsoever such quan
tities of air contaminants or other material which cause 
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injury~ detriment~ nuisance~ or annoyance to any considerable 
number of persons or to the public~ or which endanger the 
comfort~ repose~ health~ or safety of any such persons or the 
pub lie~ or which cause~ or have a natura Z tendency to cause~ 
injury or damage to business or property . 

Monitoring Equipment. 

1. Organic vapor analyzer (OVA), preferably with a 
photoionization detector. 

2. Combustible gas meter • 

3. Cyanide and hydrogen sulfide gas passive detec
tor with alarm. 

Monitoring Procedures and Boring Site Hazard Scenarios. 
OVA. The OVA will be set to operate in the total 

organic vapor mode and to operate continuously from the 
time drilling begins to the time sampling at a given 
location has been completed. The sampling probe will be 
positioned in the breathing zone of the person working 
closest to the boring. The probe will be mounted on a 
suitable device and the alarm mechanism set to sound at 
100 ppm. The photoionization detector is insensitive to 
methane; for that reason it is preferred over flame 
ionization detectors for this OVA application, where 
methane is expected. 

Hazard Scenario I. If the alarm sounds or if a 
reading of 100 ppm is obtained and persists, sampling 
personnel will immediately stop work and the Site 
Manager will be notified. Under no circumstances is 
work to be resumed until permission is given by the Site 
Manager or Project Manager. If necessary, the drill rig 
may be moved. A total organic vapor reading of 100 ppm 
does not indicate that conditions are immediately 
dangerous; and the recommended cartridges will provide 
sufficient protection to allow personnel to move the 
drill rig and other equipment away from the boring 
without harm if the move is performed without delay. 

Combustible Gas Meter. The combustible gas meter 
should be used to determine the presence of combustible 
concentrations of gases, such as methane, in or around 
the boring. 

Hazard Scenario II. If dangerous levels of·combus
tible gases are encountered, drilling will be stopped 
and restarted when spark-proof drilling and sampling 
gear are used . 

Cyanide Gas Detector. Cyanide wastes may have been 
disposed of at the landfill. Because the subsurface may 
be acidic, cyanide gases and vapors could well up from 
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the borings. The OSHA threshold limit values are 5 ppm 
for NaCN -and KCN and 10 ppm for HCN. The immediately 
dangerous to health levels ( IDHL) are 50 ppm for the 
salts and 50 ppm for the gas (HCN). In addition, 
hydrogen sulfide gases (IDLH of 300 ppm) may be present, 
due to the presence of sulfide-producing bacteria or 
other wastes and could be released by the borings. 

Passive cyanide gas detectors (MDA Scientific HCN 
Monitox) capable of detecting HCN and HJS and sounding 
an alarm if levels exceed OSHA threshord limit values 
(10 ppm for HCN; alarm sounds at 2 ppm for H S) will be 
used at each boring location during the sampling opera-
tions. 

Hazard Scenario III. If the alarm sounds, drilling 
and sampling work will stop at that location, all 
personnel except for two drilling personnel will leave 
the restricted area, and the borehole casing will be 
sealed with a prefabricated plate (see Figure 8) . In 
this way any borehole should be sealed well in advance 
of an accumulation of hazardous concentrations of 
cyanide or hydrogen sulfide gas, to which field per
sonnel or the public could be exposed. Samples of the 
gas within the borehole will then be taken and analyzed 
to verify the presence of cyanide or hydrogen sulfide 
gas in toxic concentrations. 

After the analytical results are available on the 
types and concentrations of gas present in the borehole, 
an evaluation will be made of the need to perform work 
at that location beyond further gas sampling. If, prior 
to sealing the borehole casing, any signs of narcosis 
(dizziness or disorientation) are noted, then the casing 
will be sealed only after the 30 minute SCBA units have 
been put on. 

Public Safety. As outlined above, boring site contin
gencies have been developed for what are believed to be the 
major elements of potential hazards associated with the field 
operations of this investigation. Given the uncertainties of 
subsurface exploration in landfills, however, there is a 
potential 

impact on 

for unforeseen emergencies to occur with 
the public safety. Different scenarios 

possible 

can be 
considered, however, we believe that given the precautions 
detailed in this plan, the probability of the occurrence of 
unforeseen emergencies that would affect the public safety is 
small; nevertheless, a meeting is planned (Section 3.0) to 
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discuss these scenarios and to prepare for such an event. At 
this meeting guidelines and requirements for protecting local 
residents in the event of major fires and explosions and 
off-site migration of chemicals from the site will be 
addressed. Elements of the discussion will include: 

0 

0 

0 

0 

Names, responsibilities, and authority of personnel 
assigned to implement an emergency plan 

Procedures for detecting and quantifying airborne 
chemical contaminants that may migrate off the site 

Site security, including preventing public entry to 
the site 

Daily shutdown procedures, including daily reporting 
and record-keeping requirements. 

2.7.7 Project Personnel. 

ations: 

The following are the key personnel during field oper-

Project Manager .••.••............• Steven C. Haley 
Project Technical Manager ..•...... Opjit S. Ghuman 
Site Safety Officer .........••.•.. William D. Ellis 
Site Manager .....••......•......•. James D. Hartley 
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3.0 COMMUNITY RELATIONS SUPPORT 
wee will provide personnel, records, and other support 

services as requested to support the Mission Bay Landfill 
community relations needs of the City. Our community relations 
support will focus on advising emergency response officials, 
the media, and the public, as needed, on ·past, current, or 
planned investigation activities on the site. This information 
will be disseminated at the following times: 

1. At an emergency response information meeting, to be 
held during the week of August 22-26, to which 
representatives from the following groups will be 
invited: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

City Fire Department 
City Police Department 
County Department of Health Services 
California Highway Patrol 
Sharp Cabrillo Hospital 
County FMS 
Harbor Patrol 
Air Pollution Control District 
Sea World 
Office of Disaster Preparedness 
City Council 
County Board of Supervisors 
Regional Water Quality Control Board 
California Fish and Game 
Hazardous Materials Branch, U.S. Coast Guard 
City Solid Waste Management Division 
City Manager's Office 
City Sewer District 
SDSU Dept. of Public Health 
UC San Diego Dept. of Public Health 
Chamber of Commerce 

The purpose of this meeting will be to inform 
particularly involved or concerned offices or 
agencies of the field investigation program and the 
contingencies planned for responding to potential 
hazards. An important outcome of this meeting will 
be the formulation of a notification and briefing 
network program . 

2. At a pre-site investigation meeting, to be held on 
the site during mobilization of site facilities and 
prior to the initiation of investigation activities, 
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to which representatives from groups requested by 
the City will be invited. 

The purpose of this meeting will be to inform 
the public regarding the site investigation program, 
to present the Health and Safety Plan for the 
project, and to answer questions pertaining to the 
results of our review of site literature, aerial 
photographs, and other data. 

3. During the field investigation, the Site Manager 
will set aside ~ hour, between 5:30 and 6 PM daily, 
to meet with the public and the media, and to answer 
questions regarding the progress of work at the 
site. A bri~f description of the day's activities 
will be prepared and distributed at that time. 

4. Prior to submittal of the Final Report of 
investigation, wee will attend a meeting with 
City (and others invited by the City) to discuss 
results of the investigation and the content of 
Final Report. 

the 
the 
the 
the 

5. After submittal of the Final Report, wee can provide 
support as needed to aid the City in its community 
relations efforts. This support may include items 
such as drawings, maps, presentations, and personnel 
as necessary. (This work is not a part of this 
plan.) 
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4.0 PROJECT SCHEDULE 

It is recognized that the project schedule is extremely 
tight but is attainable, provided there are no delays in the 
review process, drilling, and laboratory analysis . 

The proposed schedule is presented in Figure 9 . 
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Document 
No . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Table 1. List of Documents Reviewed 

Date Subject 

12/30/54 Meeting Notes 
(City Notes) 

01/03/55 Fill Estimate 
(City Notes 

03/31/55 

05/16/55 

05/26/55 

06/13/55 

06/23/55 

02/18/57 

06/06/57 

Compaction Test 
(City Memo) 

Compaction Test 
(City Memo) 

Compaction Experiment 
(City Memo) 

Rubbish Quantity 
(City Memo) 

Compaction Experiment 
(City Memo) 

Industrial Waste Disposal 
(Convair letter to Dept. 
of Public ~vorks) 

Franks Dredging 
(City Memo) 

Pertinent Information 

Leases to Pike's Airport, 
Peps Kerosine, Safeway 
Scaffolds and Brems Concrete 

Filling to elevation -10 and 
4~-foot cover. Trench slopes 
1~: 1 

Description of parallel 
trenches 

Description of rubbish and 
wet/dry densities 

15 yd 3 trucks 

Ditch (15 1 
X 60 1 

X 696'); 
Rate of disposal approximately 
23,000 yd 3 per month; public/ 
city (50/50) 

Wastes disposed by Convair -
types and quantities 

Landfill not in area of 
proposed dredging 

02/24/58 Industrial Waste Dump Site Types of wastes received 

07/17/58 

12/15/58 

12/07/59 

(City Memo) at San Diego landfills 

Fill Areas on Landfill 
(City Memo) 

Equipment Needs 
(City Memo) 

Compaction Experiment 
(City Memo) 
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Table 1 (cont'd). List of Documents Reviewed 

Document 
No • 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Date 

12/18/59 

12/29/59 

Subject 

Compaction Experiment 
(APWA Letter) 

Compaction Experiment 
(City Letter) 

02/09/60 Compaction Experiment 
(City Letter) 

07/10/63 

06/30/63 

09/17/65 

10/--/65 

02/27/79 

05/13/81 

02/04/82 

07/27/83 

Fiesta Island Disposal 
(City Memo) 

Fiesta Island Disposal 
(City Memo) 

Fiesta Island Disposal 
(City Memo) 

Mission Bay (39-65) 
John K. Patterson Report 

Site Review 
(City Memo) 

Site Review 
(City Letter to RWQCB) 

RCRA Inspection 
(SSWMB Letter) 

Landfill Study 
(County Letter) 
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Pertinent Information 

Site history, dredge materials, 
subsurface soil conditions, 
timber treatment specifications, 
site photographs 

Summary of site operations. 
Landfill boundaries not well 
known. 

Summary of site data 

40% gas reported, site not to be 
included on Open Dump Inventory 
list 

Need for site study 



• 

• 

• 

• 

• 

•e 

• 

• 

• 

• • 
• 

Project No. 532218-0001 Woodward-Clyde Consultants 

Table 2. List of Drawings and Photography Reviewed 

Document 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Date Subject 
.... 

07/--/53 Aerial Photograph 

02/01/55 Drawing No. 38.01-2D 
and 38.01-3D (1' = 200') 

1959-1960 Drawing No. 20468 
(1 II = 300 I) 

07/07/63 Site Plans 

08/02/66 Site Plans 

11/06/78 Site Plans 

1928-1962 92 Aerial and Land View 
Photographs 

04/03/58 Stereo Pair Aerial 
Photographs 

10/15/58 San Diego Dwgs. 
No. 6579-D and 
6580-D 
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Pertinent Information 

Showing location of site at 
start of landfill operation 

Sanitary Landfill Operations 

Sanitary Landfill Operations 

Area maps based on 1963 
photography 

Area maps based on 1966 
photography 

Area maps based on 1978 
photography 

Show character and extent of 
landfill operations. These 
photographs have been chrono
logically catalogued and 
indexed 

Topographic lows and highs 
identified near end of land
fill operations 

Show dashed areas of 
depressions or mounds 
in western end of landfill 
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Table 3. 1958 Estimate of Types and Quantities of Industrial Wastes Generated 

Paint Hydro- Hydro-
& Oil Chromic Fluoric Nitric Sulphuric Chloric 
Wastes Acid Acid Acid Acid Acid 

Gal./Yr. Gal./Yr. Gal. /Yr. Gal. /Yr. Gal./Yr. Gal./Yr. 

Astronautics 150,000 24,000 4,000 4,000 1,000 1,000 

Convair 150,000 24,000 4,000 4,000 1,000 1,000 

Ryan 10,000 20,000 80,000* 16,000 ll ,000 18,000 

Rohr 200,000 12,000 40,000* 8,000* 

TOTAL 510,000 80,000 152,000 41,000 

* Mixture of Hydro-Fluoric Acid and Nitric Acid 
** Mixture of Sulphuric Acid and Hydro-Chloric Acid 

Solid Wastes -

Magnesium Shavings - 60 yd 3 /yr. 
Dry Cleaning "Muck" - 200-500 yd 3 /yr. (very uncertain) 

Source: February 24, 1958, San Diego City Memo 

Di
Chromate 
Gal. /Yr. 

3,000 

3,000 

6,000 

Cyanide 

1,000 

2,000 

3,000 

• • 

Total 

187,000 

187,000 

156,000 

262,000 

792,000 

• 

~ 
0 c. 
I a. • n 
i 
fD 
n 
0 
:I 
en c -.. m 
:I .. 
en 
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Table 4. Summary of Agency Contacts 

Agency Contacted 

Regional Water Quality 
Control Board 

USGS 

City Fire Department 

Division of Mines 
& Geology 

San Diego Air Quality 
Management District 

Person Contacted 

Peter Michael 

Robert Brown 

Ray Taramasco 
Capt. Wilson 

Michael Kennedy 

Al Danzig 

* Data potentially available but not reviewed • 

38 

Relevant Data 

Possible sediment tests for 
lead contamination on San 
Diego River*; and mussel-watch 
data in Mission Bay* 

None 

None 

None 

None 
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Table 5. Number of Sampling Points to Detect Buried Drums 

Expected Number 
of Drums 

in the Landfill 

100 

500 

2,000 

5,000 

Assumptions: 

Probability of Finding at Least One Drum for 
Given Number of Sampling Points (n) 

n = 10 n = 100 n = 670 n = 2,000 

0.001 0.010 0.065 0.181 

0.005 0.049 0.284 0.631 

0.020 0.181 0.787 0.982 

0.049 0.393 0.965 0.999+ 

Areal dimension of Landfill = 115 acres. 
Horizontal Section Area of Drum= 5 ft 2 • 

39 
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Table 6. Number and Types of Samples to be Collected 

Type 

Gas 

Gas 

Cover 

Alluvium 

Background Soil 

Landfill 

Ground-water 

Item 

Resampling (GAl) 

Grab (GA2) 
Impinger (GA3) 
Tenax (GA4) 

Mod. Cal. (SBl) 

Mod. Cal. (SB2) 

Mod. Cal. (SB3) 

Split spoon (WSl) 
Grab, bottles (WS2) 

40 ml septum jars (volatiles) 
(GWl) 

1 gal. amber jugs (semivolatile 
and pesticides) (GW2) 

1 liter polyethylene 
(inorganics) (GW3) 

40 

No. of Locations 

5 + Eng . Sci. 
Wells 

5 
5 
5 

21 

21 

4 

21 
21 

20 

20 

20 

No. of Samples 

5 + Eng. Sci. 
Wells 

5 
5 
5 

63 tubes 

-160 tubes 

96 tubes 

unknown 
21 

20 

20 

20 
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Table 7. Selection of Analytical Parameters for 
Different Sample Types 

Sample Type 

Cover/hydraulic fill (SBl) 

Landfill waste (WSl,WS2) 

Soil (SB2,SB3) 

Ground-water (GWl,GW2,GW3) 

Parameter Group 1 

A B C 

X 

1 Group A: pH, total cyanides, sulfides, fluoride and phenols 

Group B: Heavy metals using California Assessment Manual (1983) 

Group C: EPA listed organic priority pollutants, including 
pesticides and PCB's 

sample will be collected per 
analyze a minimum of five loca
and landfill tests. These tests 

2 A minimum of one cover/fill 
sampling location. We plan to 
tions for testing based on gas 
will be completed subsequent to 
tested will be stored. 

others and all samples not 

3 Analyze when ground-water data shows high concentrations. 

4 Analyze when underlying soil data shows high concentrations. 
These tests will be completed subsequent to others. 

5 In addition, conduct tests for F-, CN-, s=, TOX, oil, grease and 
pH • 

41 
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QA/QC Procedure 

Replicate Analysis 

Blind Standards 

Method Blanks 

Field Blanks 

Laboratory Internal 
Standards (5 total, 
spike prior to in-
jection: 3 each 
volatile; 1 each 
base, neutral, acid; 
1 each pesticide) 

Sample Surrogate 
Standards (9 total, 
spike prior to ex-
traction: 5 each 
base, neutral, acid; 
4 each volatiles) 

* Field day • 

Table 8. Laboratory Analysis - QA/QC Plan 

Soil 

1 duplicate per 20 
samples (5% of all 
samples will have 
duplicate analysis) 

1 per day* 

5% of all samples 

1 per day* 

Every sample 

Every sample 

Hater 

1 duplicate per 20 
samples (5% of all 
samples will have 
duplicate analysis) 

1 per day* 

5% of all samples 

1 per day* 

Every sample 

Every sample 

42 

Gas 

1 duplicate per 10 
samples (10% of all 
samples will have 
duplicate analysis) 

N/A 

5% of all samples 

1 per day* 

Tenax: N/A 

Gas cylinders: 1 in
ternal standard 

N/A 
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Table 9. Intrinsic Hazards Associated with 
Waste Materials 

Waste Materials Potentially Present 
at Mission Bay Landfill 

Acids: 

Caustics: 

Metals: 

Chromic 

Fluoric 
Nitric 
Sulphuric 
Hydrochloric 

Sodium Dichromate 

Caustic Soda 

Magnesium 
Aluminum 
Titanium 
Lead 

Organics: Paint and Oil Wastes 

Organic Solvents 

Methane Gas 

Other: Cyanides 

Associated Intrinsic Hazards 

Corrosivity; +6 toxicity of Cr 
(allergenic 

Corrosivity 
Corrosivity 
Corrosivity 
Corrosivity 

and carcinogenic) 

T . . f c +6 
OXlClty 0 r 
carcinogenic) 

Corrosivity 

Flammability 

(allergenic and 

Non-hazardous in particulate form 
Non-hazardous in particulate form 
Toxicity (chronic) 

Toxicity (systemic and carcinogenic); 
narcosis 

Toxicity (systemic and carcinogenic); 
narcosis 

Flammability 

Acute toxicity 
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Table 10. Emergency Services Telephone Numbers 

Fire Department . . . 911 or 238-1212 

Police Department • • .. 911 or 236-5911 

Ambulance . 

Hospital. . 

Hospital Name and Address: Sharp Cabrillo Hospital 
3475 Kenyon Street 

691-5151 

222-0411 

San Diego, California 94110 

44 
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Table 11. Subcontractor Safety Agreement 

(hereafter called Subcontractor) has been 
requested by Woodward-Clyde Consultants to provide assistance to Project 
No. 

Subcontractor is aware that its employees 
may be exposed to dangerous chemical substances and to various physical 
hazards during the performance of assigned work. 

Subcontractor has received and read a copy of. the Project Safety Plan 
prepared by Woodward-Clyde Consultants for use by its employees and under
stands the safety requirements specified in the Plan. Subcontractor 
realizes that the safety requirements are based on Woodward-Clyde Consul
tants; initial assessment of known hazards and that unknown hazards may be 
encountered . 

Subcontractor agrees to instruct his employees on the use of equipment for 
safety of its employees and shall instruct them to conduct themselves in a 
manner that will not endanger their health nor the health of employees of 
Woodward-Clyde Consultants. Subcontractor employees will immediately 
notify the Woodward-Clyde Consultants' Project Manager of Field Supervisor 
of any discovered hazards that they identify during the performance of 
their duties and Woodward-Clyde Consultants agrees to notify Subcontractor 
employees of similar discovered hazards. 

Subcontractor agrees to hold harmless and indemnify Woodward- Clyde Consul
tants for any and all injuries, death, illnesses, and property damage that 
might result from the performance of Subcontractor's work for the project, 
except for willful misconduct or gross negligence of Woodward-Clyde Consul
tants. 

Subcontractor understands that the safety equipment specified in the 
Project Safety Plan will be made available to its employees . 

Authorized Signature 

Title 

Date 

45 
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HYDRAULIC FILL 4 to 19 Feet 

-·-·-- f . - -·-:·--

LANDFILL WASTE 2 to 14 Feet 

- ·--+-- ---
ALLUVIAL SOILS 

(interbedded silty 
sands I silts and clays) 

GENERALIZED SITE STRATIGRAPHY 

(Based on 1981 WCC Study) 

Up to 85 Feet 

GENERALIZED SITE STRATIGRAPHY 1 35-ACRE PARCEL 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: mkc I CHECKEDBV:C\f I PROJECTNO: 53221S-0001 I DATE: 8-22-83 I FIGURE NO: 2 

WOODWARD-CLYDE CONSULTANTS 
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Area with irregular low 
topography with mounds 

with oval-circular 
depressions 

Area with linear North-South 
mounds and trenches'\ 

r T 

Approximate limits 
of landfilling 
operations 

• • • 

Area with a series of parallel 
linear low mounds (East-West), 
scattered small depressions 

• • 

Topography 
low area 

\Area with linear North-South 
mounds and trenches 

LEGEND: 

-:::·:::.~ T- Trenches 

c_~ -Mounds/Piles 

0 _ Depressions that appear to 
be filled with liquid. 

Area with East-West 
linear mounds and piles 

Approximate Scale: 111 = 1 000' 

INTERPRET AT ION OF 1958 AERIAL PHOTOGRAPH 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: mkc CHECKED BY: PROJECT NO: 532221S-0001 DATE: 8-22-83 FIGURE NO: 3 

• 

WOODWARD·CL YDE CONSULTANTS 



• • • 

100 
z 
0 90 
1-
<( 
z 80 ..,... 
c::: 
<( 
1- 70 z 
0 I u 
(.J 60 

I z -
1- 50 I u 
w 
1- I w 40 0 

I u.. 
0 30 I >-
1-

~ ...J 20 -
(!) 
<( 10 (!) 

0 
0::: 
c. 

0 

• • • • • • • • • • 
100 /<..-;;-~ -------
I 

I 

/ 
'-1 0 Independent Random 

Samples 
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VOLUMETRIC PROPORTION OF CONTAMINATION IN LANDFILL 

STATISTICAL EVALUATION OF REQUIRED SAMPLE POINTS 
. MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: m kc CHECKED BY: PROJECTNO: 53221S-0001 DATE: 8-22-83 FIGURE NO: 4 

WOODWARD-CLYDE CONSULTANTS 
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Backfill 
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Hydraulic Fill 
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• • 

Approximate Range· 
of Water Table 

~ 
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f.: 1 :: }:; .~/, T- / )..--Bentonite pellets_ 
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MG = Gas Monitoring Well 
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pellets __., ·• · ·.. .. ... 

G::;: <E / 15' 

MWl {;F=.:( 10' l 
2

11

Ts~~~~t~d ~Z 1 
Alluvium 

Well Casing 
MW2 

No Scale 

GAS AND WATER WELL CONSTRUCTION DIAGRAMS 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: ch I CHECKEDBY:~ I PROJECTN0:53221S-0001 I DATE: 8-22-83 I FIGURE NO: 5 
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. IIDJJ. 
Woodward· Clyde Consultants ~ 

3467 Kurtz Street 
San Diego, California g2110 

SAMPLE 1.0. 

PROJECT NUMBE-R ----

PROJECT NAME ------

EXACT SAMPLING LOCATION-----------

FIELD TESTS MATERIAL SAMPLED PRESERVATIVE 

OVA SOLID WASTE 0 NONE 0 
pH LIQ. WASTE 0 ICE 0 
SALINITY SOIL 0 H 2S04 0 
S.COND G. WATER 0 HN03 0 
TEMP. S. WATER 0 OTHER 0 
OTHER OTHER 0 

REMARKS -----------------------
---------------------- WEATHER ----------
SIGNATURE --------------- DATE-----

SAMPLE LABEL 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWNBY: mkclcHECKEDBY:~ IPROJECTNO: 53221S-0001 loATE: 8-22-83 IFIOURENO: 6 
v 

WOODWARD-CLYDE CONSULTANTS 
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• • Woodward-Clyde Consultants (I SHIPMENT NO.: ___ 

CHAIN OF CUSTODY RECORD PAGE ____ OF ______ · 

DATE I I i 

PROJECT NAME: 
' 

PROJECT NO.: 

Sample Number Location Type of Sample Type of Container Type of Preservation Analysis Required* 
Material Method Temp Chemical • 

• 

• 

•e Total Number of Samples Shipped: I Sampler's Signature: 

Relinquished By: Received By: Date 
Signature Signature I I 
Printed Name Printed Name 
Company Company Time 
Reason 

Relinquished By: Received By: Date 
Signature Signature I I • Printed Nam• Printed Name 
Company Company Time 
Reason 

Relinquished By: Received By: Date 
Signature Signature I I 
Printed Nam• Printed Name 
Company Company Time 
Reason 

• Relinquished By: Received By: Date 
Signature Signature I I 
Printed Name Printed Name 
Company Company Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• • Note - This does not constitute authorization to proceed with analysis 

• • SAMPLE CHAIN OF CUSTODY RECORD 
MISSION BAY LANDFILL SITE ASSESSMENT 

• DRAWN BY: mkcl CHECKEDBY:~ T PAOJECTNO: 532215-0001 I DATE: 8-22-83 I FIGURE NO: 7 
~ 

WOODWARO-CL YDE CONSULTANTS 
::·' 
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EMERGENCY PROCEDURE (If monitor alarm sounds) 

• Raise auger to bring section joint near to ground surface 

• Disconnect auger joint, remove upper section 

• Place casing seal on casing, lock in place 

Prevailing wind 

Rubber 
Gasket 

No Scale 

Casing Seal: 
!" Steel Plate 
27 11 Diameter 

24 11 Diameter ~ 
Steel Casing_.,. 

~ HCN, H2S 
~ Monitor 

OVA Monitor 

HYDRAULIC FILL 

Hollow Stem Auger 

LANDFILL WASTE 

EMERGENCY BOREHOLE SEALING EQUIPMENT 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: m kc CHECKED BY: ~,; . PROJECT NO: 53221S-0001 DATE: 8-22-83 FIGURE NO: 8 

WOODWARD-CLYDE CONSULTANTS 
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EVENT 

WORK PLAN 
PREPARATION AND REVIEW 

TOPOGRAPHIC SURVEY 

GEOPHYSICAL SURVEY 

SITE MOBILIZATION 

BOREHOLE.ADVANCEMENT/ 
SOLID SAMPLING 

GAS MONITORING WELL 
INSTALLATION 

• 

GROUND·WA TEA MONITORING 
WELL INSTALLATION 

GAS SAMPLING 

GROUND-WA TEA SAMPLING 

CHEMICAL ANALYSES 

SITE CONDITIONS ASSESSMENT 

REPORT PREPARATION 

MEETING 

• • • 

WORK PLAN 

APPROVAL 
I 

• • • • • 
DAYS AFTER WORK PLAN APPROVAL 

tS 14 13 12 11 10 I 8 7 e 5 4 3 2 1 0 1 2 3 4 S e 7 8 g 10 11 12 13 14 15 18 17 18 19 20 2122 23 24 25 28 27 28 2V 30 31 32 33 34 35 38 37 38 3140 41 42 43 44 45 

········----

-
- -

• 

...................................... 
I· .............................................................. . 

PROPOSED SCHEDULE 

PROPOSED SCHEDULE 
MISSION BAY LANDFILL SITE ASSESSMENT 

DRAWN BY: mkc I CHECKED BY:~ I PROJECT NO: 53221S-0001 I DATE: 8-22-83 I FIGURE NO: 9 
v 
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1. 

REFERENCES 

Woodward-Clyde & Associates, Sea World Drive Design 
Review, submitted to Office of the City Engineer, City of 
San Diego, 1969. 

2. U.S. Environmental Protection Agency, Methods of Chemical 
Analysis for Water and Wastes, 1979. 

3 • 

4. 

Woodward-Clyde Consultants, Preliminary Soil Investiga
tion, 35-acre Parcel - Mission Bay Park, submitted to 
Property Department, Development Division, City of San 
Diego, 1980. 

Woodward-Clyde Consultants, Soil and Geologic Investiga
tion for the Proposed Resort Hotel in Mission Bay Park, 
Sea World Drive, submitted to ZRD Development, 1981. 

5. Woodward-Clyde Consultants, Hazardous Waste Health and 
Safety Manual, Internal Policy Document, 1981 • 
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3467 Kurtz Street 
San Diego, California 92110 
(619) 224-2911 

September 12, 1983 
Project No. 53221S-0001 

City of San Diego 

Woodward-Clyde Consultants 

Economic Development Division 
1222 First Avenue, MS 205 
San Diego, California 92101 

Attention: Mr. Richard D. Johnson 

STATUS REPORT NO. 1 
MISSION BAY LANDFILL SITE ASSESSMENT 
(Excerpted for inclusion in Appendix A~ 
Mission Bay Landfill Site Assessment Report) 

Gentlemen: 

This letter covers our activities since the submittal of our 
site assessment plan dated 22 August 1983. Our effort has 
primarily focused on getting agreement on the plan as well as 
on accomplishing the geophysics field work and beginning 
mobilization for field drilling operations. These efforts are 
described in this letter •••. 

REVIEW OF SITE ASSESSMENT PLAN 

Since submittal of the plan we have been in contact with County 
and State DOHS personnel responding to review questions. The 
State DOHS review was completed on 7 September 1983 and we 
learned of the State comments in a telephone conversation with 
Mr. Mike Golden that afternoon. The comments are summarized as 
follows: 

1) In general, the State DOHS considered the plan to be 
"very good." 

2) 

3) 

The laboratory QA/QC procedures were not covered in 
the same detail for gas and inorganic testing as they 
were for organic testing. This was a general comment 
and needed no response. We have accordingly advised 
SA I. 

There was some question of who would conduct QA/QC of 
field samples. This will be the responsibility of 
the field geochemist and this was agreeable to Mr. 
Golden. 

Consult1ng Eng1neers Geolog1sts 
and Environmental Sc1entists 

OHices 1n Other Pnnc1pal C1t:es 
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City of San Diego 
Project No. 53221S-0001 
September 12, 1983 

Woodward-Clyde Consultants 

Page 2 

4) 

5) 

6) 

7) 

The number of test borings will be as outlined in the 
site assessment plan. However, it was agreed that 
Well No. 1 would be moved to some location outside 
the site area to be a more representative background 
location . 

It was agreed to forego construction of a decontami
nation facility and to dispose of drill cuttings and 
fluids on site as per the request of consideration by 
Mr. Johnson to Mr. David E. Merk (DOHS, County of San 
Diego) on 30 August, 1983. It was agreed by 
Mr. Golden on 7 September 1983 that drilling equip
ment and the drill rigs could be decontaminated on 
the surface of the landfill. This will be accom
plished within the restricted zone but away from the 
well location. Drill cuttings will be collected in a 
spoils bin and at the conclusion of field operations 
will be buried at a suitable location on the site . 
Fluids withdrawn from the wells but not collected as 
samples will be disposed of by controlled leaching at 
a selected location on the site. The leachate 
well(s) will be 12 to ·36 inches in diameter, will be 
drilled at least 5 feet into the landfill and will be 
backfilled with pea gravel. After our work is 
completed, the leachate well will be covered with at 
least 2 feet of adjacent soil. The leachate well 
will be installed on the first day of field opera
tions. (It should be recognized that the revised 
decontamination and disposal procedures outlined 
herein may result in surface contamination. We 
concur with the opinion of Mr. Golden that any 
hazardous materials so disposed are expected to be in 
a highly diluted form, well below U.S. EPA or State 
DOHS action levels. 

It was agreed that the water well design be as 
proposed in the work plan using Teflon or stainless 
steel pipe. 

Mr. Golden indicated that the number of wells planned 
and that the work plan level of effort as proposed in 
the site assessment plan are sufficient to allow 
State DOHS to evaluate and concur with the consul
tant's conclusions about the presence of hazardous 
materials at the landfill .••. 
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3467 Kurtz Street 
San Diego, California 92110 
(619) 224-2911 

Woodward-Clyde Consultants 

September 15, 1983 
Project No. 53221S-0006 

City of San Diego 
Economic Development Division 
1222 First Avenue, MS 205 
San Diego, California 92101 

Attention: Mr. Richard D. Johnson 

EMERGENCY RESPONSE PLAN SUPPLEMENT 
MISSION BAY LANDFILL SITE ASSESSMENT 

Gentlemen: 

At the verbal request on 9 September 1983 of Mr. David E. Merk, 
San Diego County Department of Health Services (DHS), and at 
the written request of 13 September 1983 of Mr. John A. Hinton, 
California State Department of Health Services (DOHS) , we have 
prepared this supplement to the Health and Safety Plan 
submitted in our Site Assessment Plan dated 22 August 1983 • 
This supplement details the air quality monitoring and 
emergency response procedures which will be implemented during 
the drilling phase of our site assessment. This plan was 
formulated by Woodward-Clyde consultants (WCC) in consultation 
with health and emergency response officials of the City and 
the County of San Diego. This consultation took place during 
meetings on 25 August, 2 and 9 September. 

AIR QUALITY MONITORING 

Four types of monitoring equipment will be used during drilling 
to assess the presence and concentrations of toxic gases 
adjacent and downwind of the boreholes: 

0 Organic vapor analyzer (OVA) I with alarm 

0 H2s-o2-Combustible gas meter; with three alarms 

0 HCN Monitox (HCN sensitive; H S-HCl-Cl 
interference) , with alarm 2 2 

0 Draeger hand pump, with tubes for HCN, HC1, cc1 4 , 
vinyl chloride, and benzene . 

Consu1t1ng Engineers. Geolog1sts 
and Environmental Sc1entists 

OH1ces 1n Other Pnnc1pal C1t:es 
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Woodward· Clyde Consultants 

Page 2 

The first three monitors will be in continuous operation, at 
each borehole; the Draeger hand pump will be used to measure 
spot samples of key compounds, and to aid in differentiating 
between compounds setting off the OVA or Monitox alarms. The 
alarm threshold and TLV (threshold limit value) levels of the 
gases to be monitored are as follows: 

Monitor 

OVA 

Monitox 

Draeger 

Gas 

Total Organics 

H2S 
0 

Combusti~le Gases 

HCN 
H S** 
Ht1** 
C1 2** 

HCN 
HC1 
CCl 

Vinyl Chforide 
Benzene 

Alarm Threshold 

At borehole: 
100ppm* 
At perimeter: 
10ppm 

10ppm 
Less than 19.5% 
20% Lower 
Explosive Limit 

10ppm 
2ppm 
20ppm 
10ppm 

TLV 

10ppm 

10ppm 

10ppm 

10ppm 
10ppm 
5ppm 
1ppm 

10ppm 
5ppm 
10ppm 
5ppm 
10ppm 

* Maximum concentration permitted for breathing zone by wee 
Health and Safety Plan, 22 August, 1983. Total organic 
threshold of 100 ppm for use with air purifying cartridges 
is based on telephone conversations between Dr. David H.W. 
Liu, WCC Corporate Health and Safety Officer, and Mr. Mark 
Pheat~ Industrial Hygienist for DOHS . 

** Interference compounds for the Monitox equipment 

MONITORING PROCEDURES 

Borehole Monitoring (Adjacent to Boring) 

The OVA, H2s-o2-Comb., and Monitox will be placed adjacent to 
and downwind of the borehole, upwind of the drill rig. If the 
OVA or H 2 -o2-co~. alarms sound, measurements will be taken by 
the WCC geologist of the drill rig or by the Site Safety 
Officer, if present, in the breathing zone of the drill rig 
personnel, approximately within a 3 to 8 foot radius of the 
borehole. If the Monitox alarm sounds, a reading will be taken 
immediately of the H2s level with the H s-o -Comb.; if this 
reading exceeds 2ppm, it will be assumed t~at fhe monitor alarm 
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was caused by H2s, and the Moni tox will be placed in the 
breathing zone, in lieu of the zone immediately adjacent to and 
downwind of the borehole. If the level of H S is measured as 
less than 2ppm, it will be assumed that the ~onitox alarm was 
caused by HCN, HCl, or Cl2! and the borehole will be capped by 
the drilling personnel. "For any cases of an alarm . sounding, 
the Site Manager and the Site Safety Officer will be notified 
by walkie talkie. If the borehole is capped, the on-site State 
and County Health officials will also be notified by the Site 
Manager or Site Safety Officer. 

Breathing Zone Monitoring (Within 8 Feet of Boring) 

As stated above, if H S, OVA, or combustible gas levels exceed 
threshold values in the borehole zone, measurements will be 
taken by the WCC geologist at the drill rig or the Site Safety 
Officer, present in the breathing zone of drill rig personnel, 
approximately within a 3 to 8 foot radius of the borehole. If 
concentrations exceeding threshold values for any compound 
persist for a period of more than 10 minutes the borehole will 
be capped. Upon capping of the borehole, the local 
representatives of State and County Health agencies will be 
notified by the Site Manager or the Site Safety Officer. If 
concentrations fall below the threshold values, the instruments 
will either be replaced in the borehole monitoring location or, 
alternatively, in a suitable downwind location in the breathing 
zone with visual monitoring at ten minute intervals. 

Perimeter Zone Monitoring (Within 50 Feet of Boring) 

As noted above, if H2S, OVA, or combustible gas levels exceed 
threshold values in Ehe breathing zone, or if HCN is presumed 
to exceed threshold limits in the borehole zone, the borehole 
will be capped and on-site representatives of State and County 
health agencies will be notified by the Site Manager or Site 
Safety Officer. With the assistance of health agency 
officials, readings of the detected contaminant will then be 
made at the downwind perimeter of the borehole zone 
(approximately 50 feet away) , and an assessment will be made by 
health agency officials, or with the assistance of health 
agency officials, of the potential threat to public safety. 
The governing criterion for establishing a threat to public 
safety will be the potential exposure of the public to levels 
at or exceeding the TLV of the gases listed above. If a threat 
to public safety is perceived, then 911 will be called by the 
Site Manager, and a description of the incident, the location, 
and the predominant wind direction will be given. The Site 
Manager will then proceed to the predetermined command post 
(Sea World parking lot for westerly winds; parking lot south of 
the Hilton Hotel for a Santa Ana condition) to meet the 
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incident commander (San Diego City Fire Department). If no 
threat to public safety is perceived but the borehole has been 
capped because of concentrations in excess of threshold values 
in the work area, then drilling will cease at the borehole, 
pending the results of analysis performed on samples of the 
borehole gases • 

If there are any comments or questions on wee procedures during 
the drilling phase of the Mission Bay landfill site assessment, 
please feel free to contact the undersigned. 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

~ac::::~~~ 
\ ) i te Manager 

JDH/SCH/flc 

(1) Mr. David E. Merk, County of San Diego 
Department of Health Services 

(1) Mr. John A. Hinton, State of California 
Department of Health Services 
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APPENDIX B 

SELECTED CITY DOCUMENTS 

The following seven documents have been reviewed as part of this study to identify whether written evidence exists that hazardous materials were placed in the Mission Bay Landfill, and if so, to develop information on the types and quantities. Copies of these documents were obtained from Mr. Jim Gutzmer, Deputy Director of the Solid Waste Division, City of San Diego, for inclusion in this report. 

These documents are: 

No . 

1. 

2 0 

3 0 

4. 

5. 

6. 

7. 

Date 

04/15/57 

02/24/58 

01/12/59 

04/01/59 

07/28/59 

08/03/59 

08/27/59 

Title/Description 

"Progress Report on the Feasibility of 
Establishing an Industrial Waste Dump Site 
in the San Diego Area." ~. 

Memorandum: "Establishment of an 
Industrial Waste Site." 

Letter to County Board of Supervisors. 

Interdepartmental Correspondence, County 
Health Department • 

San Diego Regional Water Pollution Control 
Board Resolution 59-R15. 

Letter to Commandant Eleventh Naval 
District • 

Interdepartmental Communication, San Diego 
Regional Water Pollution Control Board . 



• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Document No. 1 

PROGRESS REPORT* 
ON 

April 15, 1957 

THE FEASIBILITY OF ESTABLISHING AN 
INDUSTRIAL WASTE DUMP IN THE SAN DIEGO AREA 

INTRODUCTION 

The disposal of waste materials such as acids, alkaline 
compounds, toxic substances, and waste paint oils and thinners 
has long been a problem faced by many governmental agencies. 

The discharge of these wastes into diluting waters has, in 
general, been unsatisfactory, resulting in the pollution of 
bays, rivers, and underground water supplies. Waste treatment 
and neutralization by industry prior to discharge has been 
quite successful in many cases. 

In the San Diego Metropolitan Area at the present time, wastes 
of this type are being discharged into sanitary fills, at sea, 
into the sewerage system, and onto the ground in areas. not 
approved for this purpose. Hauling in privately operated tank 
trucks is utilized to a considerable extent by the aircraft 
companies. Some of these loads to to sanitary fills in San 
Diego. Some go as far as the White's Point Outfall in Los 
Angeles. 

The discharge of these materials into sanitary fills has not 
been satisfactory because of the hazards involved in handling 
large volumes of acids and toxic compounds. Also, the fire 
hazard created by the presence of large volumes of combustible 
oils and waste paint thinners makes this type of disposal 
undesirable . 

Disposal at sea and long tank truck hauls are expensive. 
Discharging these materials onto the ground in unauthorized 
locations endangers underground water supplies and creates a 
surface hazard if extensive safety precautions are not taken. 

Although limited concentrations of toxic compounds may be 
safely taken into the City sewerage system, the discharge of 
large volumes could result in damage to sewer lines and serious 
interference with treatment plant processes. Further, large 
quantities of the toxic elements present in the raw sewage are 
still present in the plant effluent discharged into San Diego 
Bay . 

* (Retyped for clarity) 
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Long range planning concerning a method of disposal, 
satisfactory to industrial waste dischargers and governmental 
agencies concerned with protection of the public interests is 
needed to realistically and completely meet the problem of 
disposing of ever increasing volumes of industrial wastes . 

An Industrial Waste Disposal Committee formed by the San Diego 
Chamber of Commerce and consisting of representatives from San 
Diego industries and governmental agencies, has studied this 
problem. An Industrial Waste Ordinance and policy for the 
enforcement of the Ordinance were formulated and recommended to 
the City Manager for adoption by the City of San Diego. These 
were adopted by the City Council on Feb. 5, and March 12, 1957, 
respectively, and constitute a framework within which effective 
and realistic control of industrial waste can be maintained. 
The committee further discussed the possibility of establishing 
a dump area into which toxic wastes might be discharged. By 
unanimous action the committee recommended that the City take 
the initiative in the establishment of such a dump. 
Subsequently, the Assistant City Manager asked the Sewerage 
Division of the Department of Public Works to investigate the 
feasibility of establishing an industrial waste dump in the San 
Diego area. 

EXISTING INDUSTRIAL WASTE DUMPS 

On January 22, 1957, an inspection trip was made to Riverside, 
California, to observe an industrial waste dump located in this 
area and to obtain information which might be useful in the 
establishing of a similar installation in the vicinity of San 
Diego. 

Inspection of. the dump 
representative of the 
extremely cooperative 
interesting information . 

and conversation with Mr. L.E. Nutt, 
J.B. Stringfellow Company, who was 
and helpful, developed some very 

The dump is operated by the J.B. Stringfellow company, who also 
operate a quarry adjacent to the dump site. Operation of the 
site began last September. Investment to date is approximately 
$14,000.00. This includes the digging of a flood control 
channel along one side of the dump area to control runoff 
waters from rainfall, the construction of approximately 
250 feet of dike to close the naturally formed basin in which 
the disposal area is located, and earth moving operations 
within the disposal area. Some 15 to 20 acres are to be 
utilized as actual dumping sites. Small basins are formed by 
bulldozing to receive individual discharges . 

-2-
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Four companies presently have disposal contracts at $.015 per 
gallon. It is estimated that the total yearly volume handled 
will be 220,000 gallons of chromic acid, phenol, and paint 
lime. Mr. Nutt stated that he now believes the rate of $0.15 
per gallon to be too low . 

The area in which the dump is located, a few miles east of 
Riverside, is underlain by impermeable rock, which substan
tially reduces water pollution problems. There is a well 
located downhill from the disposal site approximately 1-1/2 
miles. The water in this well is checked periodically for 
evidence of pollution . 

Mr. Nutt also stated that the companies' liability insurance 
rates had increased seven times and that they were currently 
threatened with law suits by various parties on the basis of 
possible water pollution . 

The area is in a valley surrounded by mountainous terrain. 
Entry can be made only through a gate near the company office. 
Also danger signs are posted throughout the disposal area. No 
records are currently maintained as to the exact location of 
materials dumped in the area. 

Attached to this report is a copy of an 
communication from the Division of Water 
Regional Water Pollution Control Board, No. 
1955, relative to the Riverside dump. 

inter-departmental 
Resources to the 
8, dated June 2, 

Other privately operated dumps in the vicinity of Seal Beach 
and Huntington Beach have been operating for several years. 
These will be inspected during the course of this 
investigation. 

INVESTIGATION 

In making an estimate of the quantities of various types of 
waste in the San Diego area which would be discharged into an 
industrial waste dump, various industries were contacted 
regarding both their interest in the establishment of such a 
dump and the quantities of waste they would have for discharge. 
All of the concerns contacted showed considerable interest in 
the project and were very cooperative in furnishing data on 
waste volumes. 

At the present time the aircraft companies in the area would be 
the largest users of an industrial v1aste dump. Attached to 
this report are copies of letters from Convair, Ryan, and Rohr 
aircraft companies showing their types and volumes of wastes . 
It should be noted that this information is of a confidential 
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nature and was submitted with the understanding that it be 
treated accordingly. 

This information shows that approximately 
waste per year can be expected from these 
the near future. These wastes consist 
process solutions as well as paint and oily 

400,000 gallons of 
three companies in 

of acid and toxic 
wastes. 

Similar information obtained from plating companies in this 
area indicates that their combined waste process solutions 
would probably not exceed 5,000 gallons per year at the present 
time . 

Dry cleaning establishments have wastes that consist of a filter 
power (diatomaceous earth) saturated with combustible cleaning 
solvents. This material would go into an industrial waste dump 
should one be established . 

Information as to volumes of this type of waste was difficult 
to obtain because of its relation to the volume of business 
transacted. However, a very rough estimate of 500 cubic yards 
per year, weighing approximately 300 to 400 tons, might be 
made. In ten years this might cover an area of one acre, three 
feet deep . 

Although much of the acid and toxic process solutions might be 
taken into the sewerage system on a controlled basis without 
damage, there remains a substantial quantity of combustible 
wastes to be disposed of in some manner. Most of this material 
is now going into the sanitary fills. Some of it is going into 
the sewerage system. In both cases a hazardous condition is 
created. 

Hauling contractors who are currently transporting most of the 
above mentioned process solutions have indicated considerable 
interest in the establishment of an industrial waste dump . 
They have indicated also, that they would be interested in 
obtaining the land and operating such a dump. 

Investigation has shown that there is a substantial volume of 
wastes which would go into an industrial waste dump. In 
considering the volumes involved for future planning, it would 
seem that a figure of 1,000,000 gallons per year would be 
reasonable. With an evaporation rate of 5 feet per year, this 
volume could be disposed of on an area of approximately one 
half an acre. An estimate of the area needed for 50 years 
would be roughly 10 to 25 acres. This figure may be modified 
as additional information is obtained . 

The State Division of Water Resources classify dump sites into 
three categories. A dump, such as the one under investigation, 
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would be a Class I dump, which is defined as, "Dump sites 
located on rocks through which no appreciable seepage to usable 
waters can occur, or underlaid by isolated bodies of unusable 
ground water, and which are protected from surface runoff and 
where surface drainage can be restricted to the site or 
discharged safely." 

In addition to the above requirements, it would also seem 
necessary that the dump be in an isolated location, fenced, and 
with adequate access roads. 

In considering likely locations for an industrial waste dump, 
an Areal Geology Map was used and eleven possible locations 
were selected. These sites were inspected and observed with 
the above requirements in mind. The advantages and 
disadvantages of each location were summarized, as shown on 
Chart I . 

It would seem that the most suitable dump locations would be 
Fort Rosecrans, Border Field, Black Mountain, or Del Mar Mesa. 
These are general areas only. Exact location will be made 
after soil sampling and testing. The Fort Rosecrans and Border 
Field areas are considerably more desirable, particularly from 
the standpoint of the minimum possible water pollution. There 
are undoubtedly other possible sites situated over saline water 
at greater distances from the Civic Center than those named. 

Prior to the selection of one site and the actual establishment 
of a dump, it would be necessary to have the site classified as 
Class I by the Division of Water Resources. This requires core 
sampling and chemical analyses. In some cases, this work is 
quite extensive. Time and money would be saved if any of the 
above four sites could be eliminated from the standpoint of 
availability . 

CONCLUSIONS 

Investigation to date would seem to justify the following 
conclusions: 

1. 

2 • 

There is being created in the San Diego metropolitan 
area a substantial volume of waste material which is 
undesirable to have in the sewerage system or 
sanitary fills because of hazardous conditions 
created as a result of either toxicity or combustible 
properties • 

The establishment of an industrial waste dump would 
appear to be an excellent long term solution to the 
problem of industrial waste disposal in the San Diego 
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4 . 

area. It is believed that this dump could and should 
be operated at no cost to the City by charging a 
dumping fee. 

Industries in this area with waste disposal problems 
are very interested in the establishment of an 
industrial waste dump. 

There are at least four possible sites in this area 
which might be classified as Class I dumps . 

RECOMMENDATIONS 

It is recommended that: 

1. 

2. 

Further investigation be made into the establishment 
of an industrial waste dump in the San Diego 
metropolitan area. 

The Property Department determine the availability of 
the four most likely dump locations mentioned earlier 
in this report, before any money is expended on soil 
sampling and testing. 

ACKNOWLEDGMENT 

The assistance of Mr. Dennis O'Leary, Executive Officer of the 
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Location 

Mission Bay 

Coronado 

Border Field 

Otay Mt. 
West side 

• • • • • • 
CHART I 

EVALUATION OF INDUSTRIAL WASTE DUMP SITES 

Category 
Water Pollution Economics 

Class I Short haul 
4-1/2 miles 
from Civic 
Center 

Class I 

Not classi-
fied. Probably 
Class I 

Unclassified
doubtful if 
Class I 

7 miles via 
ferry from 
Civic Center 
17 mile road 
from Civic 
Center 

16 miles 
from Civic 
Center 

18 to 20 
miles from 
Civic Center 

Advantages 

No flooding - Already 
dump - No danger to 
drinking water - Easily 
developed 

Closeness - Already 
dump - No danger to 
drinking water -
Easily developed 

Closeness - Isolated -
Security Guard - No 
public use of beach at 
present - no danger to 
drinking water - Little 
danger of flooding -
Damage need only be tem
porary - Easily developed 

Closeness - Isolated 

• • • 

Disadvantages 

Future recreational area 
- Wild life refuge -
Future airport - Future 
planting - Not isolated -
Soon to be abandoned 

Popular bathing beach 
near - Pollution possi
ble - wildlife nearby -
Readily accessible to 
public 

Property probably not 
available for sale -
Wells inland - what is 
effect of sea water 
intrusion - Wild life 
on beach - Question of 
future use, airport, 
yacht harbor 

Drains down on agricul
tural land - Danger to 
water table below -
Difficulty of develop
ment - Flood control 
required - Long access 
road needed 

• • 
Rating 

Extremely 
Doubtful 

Doubtful 

Possible 

Doubtful 



• • • 
Location 

Mission Gorge 
Fletcher Hills 
area 

Black Mt. 

Jamul 

National City 
Tidelands 

Del Mar Mesa 

Torrey Pines 

Fort Rosecrans 
(Inside Military 
Reservation) 

• • • • • • • 

CHART I (Continued) 

EVALUATION OF INDUSTRIAL WASTE D~~ SITES 

Category 
Water Pollution Economics 

Unclassified 6 to 7 miles 
from Civic 
Center 

Unclassified 

Class I 

Class I 

Unclassified 

Unclassified 

Unclassified 

18 miles from 
Civic Center 

20 miles from 
Civic Center 

20 miles from 
Civic Center 

13 miles from 
Civic Center 

7 miles from 
Civic Center 

Advantages 

Very close - Sites 
easily developed -
Now accessible 

Close - Isolated -
Accessible 

Disadvantages 

Seepage could harm 
existing water supplies 
in San Diego River and 
Lake Murray - Not iso
lated - Future use for 
subdivision 

Drains to Hodges on N. -
Los Penasquitos on S. -
Few wells in vicinity -
Ranch land below 

AREA TOO SMALL 

NO LONGER IN OPERATION AS DUMP 

No water supply 
involved - Easily 
developed - Access 
easy 

Security - Isolated -
Small damage possible -
Short haul - Easily 
developed 

Wells in area - Lacks 
isolation - Long Haul, 
steep grade up to Mesa 

Beach below - Golf 
course - Not isolated -
Residential 

• • • 
Rating 

Doubtful 

Feasible 
(If Class I) 

Extremely 
Doubtful 

Doubtful 

Possible 

Doubtful 

Feasible 
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Doclun.ent No. 2 

75.16.2000 

February 24 }1956 
City l•Ianagc;r Superintendent, Se'I\Terage Division 

via Acting Director of Public Works 

Bstablishment of an Industrial Waste Dump Site 

As requested, we have carefully investigated the feasibility of estab
lishing an Industrial Waste Dump Site for disposal of certain liquid 
and solid industrial wastes emanating frcrn industries in the metropolitan 
area • 

As previously reported in our progress report of December 4, 1957, 
twelve possible sites were investigated within a 20 mile radius of Civic 
Center. The two most favorable sites on Kearny Hesa were submitted to 
the Water Pollution Control Board for classification by the State Depart
ment of Hater Resources . 

The two tentatively acceptable siteE which are identified as 11 A11 & 11B11 

on the enclosed vicinity map have been recommended as Class I Sitea 
(suitable for Industrial Waste Dumping) with certain qualifications 
by the Water Resources Department in their report, a copy of which is 
attached. These sites will most likely be acceptable to the Fater 
Pollution Control Board should the City wish to establish a dump .. 
provided that suitable test wells are drilled and monitored. Both 
sites would be satisfactory for an Industrial Waste Dump Area. Site "A" 
is on City owned property. Site 11 B11 is more isolated, has longer haul and 
the access road passes through the plant area of the Sim J. Harris Company • 
Since both sites are within the i·JaVJ '·s proposed 12,000 ft. radius, an 
agreement with the ·1favy Department may have to be negotiated. Applica
tion will also have to be made to the 1,..Tater Pollution Control Board for 
discharge requirements at the appropriate time. 

The attached plan shovrs the required initial area necessary for the 
dump site which would be suitable for either site. An area of at 
least 25 acres should be reserved for future expansion_and a surfaced 
acc2ss road should be provided. 

All-material received for disposal at the d~rnp should be charged for 
at a rate which is sufficient to offset the annual operating and 
maintenance costs. It is estimated that a charge of approximately 2¢ 

per gallon of lvaste would be required lvi th a minimum charge of $10.00 
for any single discharge. 

A proposed plan of operation and estimate of quantities to be received 
for industrial waste dumping are also attached • 

It is reco~mended that steps be taken to establish an Industrial Waste 
Dump site as outlined at Sites "A11 or "B" since it is believed that 
either of these sites would fulfill the requirements of the Water 
Pollution Control Board. However, there is a very remote possibility 
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City ~'-:imager 
Page 2 

February 2h, 1956 

that ground water conta~nation may require the abandonment of an~y 

selected site in later years. Site 11B" is the preferable location due 

to its isolation providec the necessary lands can be acquired for a 

reasonable figure • 

Eric V. Quartly 

EVQ/lb 

Attachments - 6 
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PLA;J OF OPZR..iTIO,:~ 

. I!'iDUSTRIAL :,r.iiSTB DUdP 

Persons or firms desiring to dispose of waste materials having charac
teristics that exceed standards for discharging into the city t s sewerage 
s.ystem, would be required to furnish information as to the type of 
material involved and a certified weight covering each load. Prior to 
discharge a qualified city employee would obtain a sample of the material 
and verify the type as uell as determine its specific gravity. ·Using the 
certified weight and the Specific Gravity determination the number of 
gallons to be discharged would be determined. Before being allowed to 
dispose of his material, the discharger would be required to sign a 
statement covenng the type and quantity of wastes discharged. This 
would be the basis of computing disposal charges. Billing would be 
initiated by the Sewerage Division and accomplished in a similar manner 
as is currently clone v1i th other agencies. 

In the interests of safe operation, a complete record of discharges 
including type of material, quantity and exact location of discharge
would be maintained by this Division. In order to prevent dangerous 
chemical reaction between discharged materials, only one type of chemical 
would be allo't-Ted in any given receiving pit. 

In the event that other than normal familiar chemicals are involved, 
laboratory tests would be performed prior to discharge to determine 
chemical effects on other materials including the soil. 

Samples would be taken periodically from the test wells and from the 
nearest water l>Iells and analyzed for evidence of pollution from dis
charged waete materials . 

2-21-58 
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ESTIMATE OF ANNUAL QUAliriTIES OF WASTE MATERIALS 

Paint 
Chr~ic 

Hydro- Hydro-
&Oil Fluoric Nitric Sulphuric Chloric D1-
Wastes Acid Acid Acid Acid Acid · Chi-on:a te Cyanide Total 

Cal./Yr. Gal./Yr. Go.l./Yr. Gal./Yr. Gal./Yr. ~~-/Yr. Gal./Yr. 

Astronautics 150,000 24,000 4,000 ll' 000 ,ooo 1,000 3,000 187,000 

Convair 150,000 2ll' 000 4,000 4,000 1,000 1,000 3,000 187,000 

Ryan 10,000 20,000 80,000* 16,000 11,000 18,000 1,000 156,000 

Rohr 200,000 12,000 40,000 * 8,000** 2,000 262,000 

TOTJ\L 510,000 eo,ooo 152,000 41,000 6,000 3,000 792,000 

* Mixture of l~dro-Fluoric Acid and Nitric Acid 

** Hixturc of Sulphuric Acid and Hydro-Chloric Acid 

*** NarE: This document is dated 4 days after the marorandum to which it was attached and it is not referenced 
in the manorandum. The source and purpose of this table are not known. 

Solid Hastes -

Magnesium Shavings - 60 yd3/yr. 
··-..... 

Dry Cleaning "Mucl~" - 200-500 yd3 /yr. (very uncertain) 

2-28-58 
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COdSTRUCTIOi:l p.:m MliiUAL COST Es·r:D1ATE~ 

EmUS TRIAL ~·lAS TE: DUf:lP 

Site "A" Site'"B" AI:;ortized 
Initial Annual Initial Annual Site "A" Site "B" 
Cost Cost Cost Cost ---

1. Fence 9000 900 9000 900 10 yrs. 10 yrs. 

2. Earthwork 4000 200 4000 200 20 II 20 II 

3. Road Construction 1400 70 2800 140 20 II 20 II 

4. 2 Test Hells 5600 280 5600 280 20 II 20 II 

s. Gas Hasks 700 140 700 140 5 II 5 II 

6. Fire Fighting 6oo 120 600 120 5 " 5 II 

Equipment 

7. t-later Tower & 200 40 200 40 5 II 5 If 

Tanks 

8. Insurance 1000 1000 

9. Salaries 500() 50QQ_ -- -
Total 21500 7750 22900 7820 

Foot dotes· 

1. Initially ten foot high, corrugated sheet metal, approx. 824 ft. 
2. Excavation of 10 pits- 100 1 x 100 1 x 21 • 
3. Site "A" - 1200 ft. Site "B" - 2400 ft. Surfaced Road - Plant Mix. 
4. 30°Angular h"ells 100 1 to 200 1 deep for sampling and testing. · 
5. T..,.10 Mine Safety .Appliance Breathing Air Packs. 
6. One wheeled - 40 gal. - foam type fire extinguisher; one 2-1/2 gal. foam 

type fire extinguisher; two dry chemical - 20 lbs. - fire extinguishers. 
1. Safety shower water for personnel. 
8. Insurance - Fire and Public Liability. 
9. Salaries - Operational duties. 
10. The above estj~tes do notnclude cost of land due to possibility of 

leasing the desired site and also because one site is now City ormed • 
Jl.fter final site selection annual costs can be more accurately determined. 

2-24-58 
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Document No. 3 

4826 OTAY VALLEY ROAD POST OFFICE BOX 1236 CHULA VISTA, CAliFORNIA 

County of San Diego 
Board of Supervisors, 
1600 Pacific Highway, 
San Diego, California. 

Att•n - Mr. Dave Bird. 

Dear Sir:-

January 12th, 19.59 

GARFIELD 2-5311 

On Sept. 29th, 1958 I spoke to you over tha telaphon&-re-
garding a matter which I feel to be of great importance and one 
which should he brought before the Board for consideration. The 
subject matter being the type.of vehicle permitted to use our 
public Highways for the purpose of transporting industrial waste, 
particuliarly wasta acics. I feel that there is a great necessity 
for a safety neasure Ordinance governing this matter. 

I am sure that you are aware of the amo~~t of acids which are 
now being used by the various Aircraft Plants and the runall By
Product Hanu:racturers connected with thelil. This volw:1e will in
crease as tune goes on. These acids deteriorate after a short 
time and must be disposed of by tank truck and transported over 
our Highways thru' congested areas and heavy traffic to a dis• 
posal point, mainly the cut and fill dump at Nission Beach. It 
is es~ential that a designated disposal place be :rurnished by the 
City or the County or San Diego. Also th~t there be a strict 
requirement inspection by the Department or Public Works as to the 
type of vehicle used to transport this uaterial to the disposal 
point. 

No conveyance should be per:11itted to r11aka use of this !'a
cility !'or the disposal of acids without the proper identification 
of approval .from tha Board o.f Public Harks • 

Scienti.fically treated trailers are now available for the 
purpose of hauling acids. This type of equipment - always with 
the truck on which it is mounted - should be able to stand a very 
rigid inspection by a Department of the County, same being desig• 
nated by the Board of Supervisors. I am certain that, unless 
some action i~ taken on this hazardous matter, a very serious 
accident is inevitable. Then it will he too late. 

A great number of' the smaller manufacturers and platers are 
disposing or waste acids by way or the sewer. I understand that 
pe~ission is granted to such manufacturers by the Sewage Dept • 
This action, no doubt, has beon taken because of the lack of proper 
.facilities for disposal • 
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Being cognizant of the foret:;oing, the Omar Rendering Co. 
has no..., added a new service :ror San Diego County. Namely, tne 
~~a.r Disposal Service. This service is comprised of a fleet 
of tank trucks whlch are properly equipped to render a safe and 
satisfactory disposal service of any type. Also, we stand ready 
for whatever inspection this Board may require. 

It is no longer necessary for the manufacturers using acids 
to dispose of them by way of the sewer as there is now an estab
lished Disposal Service a~atlable should they care to make use 
of this service. The larger plants are now doing so. 

Sincerely, 

O~ar Rendering Co., 

Jl i ··.y/ (;, 
_,·~~~:_-.~,-~//.-... ;~ .. ;~ :. ···,.';~ "'·., .r.·. ~· ._>,. ~ :~/.: ~ .. :; .~ .:~; · ... ~·-·······:'··········· ·'·,_ 

ILE/da.e 

Copas forwarded to: 

Hr. D. A. 0' Leary, 
State of California 
Water Pollution Control Board. 

Nr. Isadore Husbaum, 
San Diogo Dept. of Sanitation. 

Hr. Jean L. Vinccnz, Director, 
Dept. o:r Public \vorks • 

Ira L... Evans, i•Ianager 
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TO: 

FROM: 

Document No. 4 

COUN"TY OF SAN DIEGO 

INTER-DEPARTMENTAL CORRESPONDENCE 

.J. B. As~~, u.n. 
Uirect:oz of Publie Haalth 

Rodexidt F. :Bott 
l'uolic !1ealth Engiru!er 

Slml!C"r: TIIDUS'nlAL UAS"l'"! DISl'C::W. SIT:! 

On l'!arch 20, in response to your ~xandllJ11 of March 16 on the above 
s\Djeet, tha writer '1:2'-~ in the office of the Director of ?ublie Health 
~ith Mr. Dennis o•I..eaTy, Uatsr 2ollution Cont'I'~l Board, Mr. Jean Vin<:ens, 
Director of P..Jblic Works, Hr. !.. E. Gr:tham» City Director of ?ubU.c Ut:ilitiee, 

Mr. I. Nusbaum, City Strp~_ntendent: of Sewerage, and Mr. Charles t!obertz. 
Chief Arlminjst:rat:ive Officea for the purtloae of disa1ssing tb.a need far a..."\d 
possible locationa of industrial waste disposal sites. 

The matter uas thoroughly e!tpl.ored and the necessity for ope-ration oi sucit 
facilitiea for disposing of industrial wastes was'!. established through 

discussion of '~:be variou& soureea and quantities of sud1 wastes. and the 

present oethods of such dis~.. Dispmsition of certain indwstrial waat..ee 
into the sewca-s in tiM City of San Diego is regulated by city ordinance and 

certai!l of the wastes £::iiWit be transported to otiler fa;:.ilities !n order tbat 
h3.r2 does no.t: result: frcm dumping these wutes into the eiey severs. 

I . 

l'ha hi1a-tory of previDws efforts on the part: of variou.s age.'"lcie5 to set .aside 

~ si::e for race.iving indust:rial. 'w.lstes Yas discusaed at sooe le....,gth and it 
'"as e.sbbliab.ed that cert:dn ari!As have been designated both in the city 
:md in the county ~a i.ndustri.31 t;astes ~ld not interfere ~rlth the ur.der- · 
~ tr.l~ bble or with cthu neig."t.borhcoci uses • 

. . ~ . .' 

The S::~tiv~ Officer of tha tfater Pollution Control 'tosrd reported that an . 

a::-ea en ~r.l7 !Iesa h:Jd been: ~larsd and approved for such us~ and that !tilis 
.!tte& ~ 1.::1 r~tively close pro:d::dty to a!l are:& which r-'lS be~ prcpo11-.!<i 

by ~ City of San Di.ego fo-r estoililish::cent of a genSTal re.fo..1se di.3posal site. 

It ~ decided t!:at wit:h cert3in Q()d:!.fications, a pm:tion of the disposal site 

ar:!a or certain contiguous sr:!Ss could be set up nnd operated as industri.sl. 

wa3t:3 di:sposal ar~. '!'he establiah:tlm~ of an industrial waste dispo8a]. ara 

13 contingent up01l approtal by the Navy of a:t ammtdment to the request for 
appr:nal c.: t~ ori:;i ... al rer..:se disposal area. '!hls matter vill be the 
re:J~i-:,ili.L7 of the Citj Di:11ctor of Utilities in order that the proper 

app:-oval r:J:J.Y be obtained f%'O!ll the Na# .Depa:t:I:!ent. 

Ct~--r :J.r~ under am.sid.!!ration resolvtS themselves int:o one or m:n-:s in the 

South ~, pcrticn oi tha county. 'l1le. County Dir~tor of Publ:ie YOTka said 
th4t ef.=orts had bean cade i:l the past t.o esublish such fa.cili~ in thi:~ 
:u-2a. It uaa also stated by tha water :i.Jollut:ion Control toard E..."tecati'"HI 

Of£1c.u that :JCall8 of these areaa had been e:ltplored and a~roved for diapoaal 
o! industrial 'UaJIU. in the past. Further ef!orta will be made by the 
County Depart::ent of Public t-IorU ~ eatablim SlJcil facilities in the South 
t-ay area • 

- :- ':") '"' ·! tJ;: c . 
. ·.--
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-2- April 1, 1J5~ 

The r.1atter of control of collectors .md llaule....-s of L:lC.:st:-i::U ~1astes 

was discussed and experiences and practi.c~s of present h-aulers nere 

brought out. It was decided that control of sucll cc:ltr<!ct:lrs .and 

indus~es as have t.~ probleo of disposal of industrl.al. ~restes t.l!S 

·. necessary. Hauli:l3 of ceri"..ain wastes such as s~tic tan..'t puznpa~s and 

r.efu.se haulers in under regul.a.tiou at present by the County of Sail . 

. Diego. through ordinances wb.i::h have been pass'l.Cl by t!le !loaxd. of Su?er

visors. There. is no such rcg<.llatinn -:rl.t""'jr; t~e City cf San :Ci.:~o. It 

~<:ts decided th.at ilie "i;rlt:er wccld p:-oc:re CO?ies of t~e county o~ces 

r~gula.ting ha.uli:lg of r-e.~e and septic tan!' :;:tr.:IPag:! and f-.Jrni.sh such 

copies to t'!l.e Cicy Direct.cT of Utilities ~th the idea that city 

o~-inances regclati:lg haulage of industrial ~-astcs, patterned after the. 

pr~ent crdi:l.aaces re3Ula.ti~ h.auli.:!.g of other ~:astGS in t::e co~cy, 

would be requ.ested. 

T:.-.a County Dir~tor of :P".ililic ~Ior~s also noted that his dep<!r~t 

~ou!d reqt!CSt a. county ord.b.ance Yhich 'trould apply sp~cifically to 

ii'..dt:.strlal >:;as~e.s or r~quest amendment of the present r~fuse h.aulil:l3 

crdbancs tc cover auch uastes. Tha pertinent o-rdb.z.lcas have ~~ 

cbtained and transmittad to t..~a Cicy Llir~t.or cf ?ublic 'Utilit:!.es. 

This natter 'Will be furtl:.er di.sc:ussed following r::!eeipt of .:1pproval for 

use of t!le city rer.lSa disposal azea in tae vicinif:j of !-uramar !laval· 

Ai~ Station for disposal of il::uiust4!.31 t:1ast~ a:~d fcllc'!i1L"lg es~lizh

!:le!!t cf a ccunty vaste disposal area in the South fuy ~!g.;,bcrhcod • 

..... 
ce: : .... !"~ O'L~ 

'Jean L. Vineenz 
!.. E. Crahmm 
I. Nusbau::D 
C. R. Eobe~;: 

·.-:• 

F-ODEll!: '!1. :x'!.'T 
?'..!bl:!c '!I~lth E.:1g:i:1aer 
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Document No. 5 

STATE OF CALIFORNIA 
SAN DIEDO REGIONAL WATER POLLUTION CONTOOL BOARD 

llESOLUTION 59-Rl5 

A RESOLUTION PRESCRIBING REQUIRE~IENTS FOR THE DISCHARGE OF WASTES 
BY THE OMAR RENDERING COMPANY 

mr A SITE IN THE EAST t OF mE NORTIEAST i 
OF THE NORI'HWEST -i SECTION 19, BANGE 1 WEST, TOWNSHIP L8 SOUTH 

SBBM 

WHEREAS, On HayS, 1959, Mr. William O'Donnell, owner of the Omar Rendering 
Company, did subnit to this Regional Board a Report on Waste Discharge 
wherein is proposedr 

(1) the transportation of industrial wastes originating in 
the San Diego metropolitan area to a disposal site located on Omar 
Rendering .Company property in the otay Valley area of San Diego County; 

(2) the discharge of the following waste materials to ponds 
located within the disposal siter 

Waste material 

chromic acid solution 1 to 10% cone. 

~eral acid solutions, including 
20% nitric /- 4% hydrofluoric 
20 to 3@ nitric 
20% sulfuric f 4% hydrofluoric 
20% h1drochloric f 1% phosphoric 

f 5% hydrofluoric 
other more dilute solutions of these acids 

alkaline solution wastes 

carbide lime wastes cont~1g 
approximately 3 lb/gal lime 

Approximate 
annual 
guantity 

901 000 gal. 

200,000 gal. 

150,000 gal. 

600,000 gal. 

(3) removal of the evaporated residue to an acceptable fill 
Bite; and 

WHEREAS, This Regional Board has cau.:ed t.he following investigations 
with respect to the aforesaid p:-opcsed discharges to be made: 

1. Field investigations of the proposed disposal site and down
stream areas were made by the staff of the Bodrd. 

2. A special investigation of the geology a.?Jd hydrology of the 
proposed disposal area and the hydrology of potentially affected areas 
of the Otay River Valley by the State Department of Hater Resources 
for the purpose of classifying the site as a refuse and waste disposal 
area. 
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Resolution 59-RlS Page 2 

3. Colll!lents and recommendations of other known interested agencies 
were requested, to be subnitted atter receipt of the Department of Water 
Resources report developed from the above investigation; and 

WHEREAS, The following canmunication with regard to the proposed waste 
disposal operation was receivedr 

(a) Letter from the Calitornia Water and Telephone Company 
dated May 21, 1959; and 

lo.HEREAS, Mr. Joseph Feeney and Mr. William 0 1Donnell did appear before this Board at this meeting and did notity the Board of the immediate 
need tor waste discharge requirements for the proposed operation because 
o£ the iln!llinent closing of the Mission Bay Sanitary Fill, the only 
Class I disposal area now in operation in metropolitan San Diego; and 

~REAS, A representative of the State Department of Water Resources 
did appear before this Board at this meeting and did intom the Board 
that the abovementioned field investigation by said Dipartment had been completed; and 

WHEREAS, The findings, conclusions and recommendations o£ the report of 
said investigation were made available to the Board at this meeting; and 

WHEREAS, On the basis of the foregoing, this Board finds that: 

' 1. The proposed disposal site, located on Omar Rendering Company 
property is a rectangularly-shaped excavation 520 teet long and 100 feet 
wide, with the longitudinal axis orientated in an east-west direction. 

2. Depth of the pit is about lS feet. A dike has been constructed 
at the south side or the disposal site, utilizing material removed 
during excavation. 

3. A second pit located on Omar Rendering Comp~ property and 
situated just north of the above-described excavation is alao part of 
the disposal area. It is about 100 feet long in an east-west direction, 50 feet tlide and about five teet deep. . . 

k. The proposed waste discharge site is tributary to and 75 to 
100 feet in elevation above the floor of the otay River Valley. 

5. Ground waters of the otay River Basin are beneficially used 
for irrigation, stock, domestic, mc~icio~l and industrial supply. 

6. The most highly minerali7..ccl. c:r:.r.r;! water in the portion ot the 
Otay Valley studied occurs in Sect:;.or1 17, MiMral quality of ground 
waters both upstream and dotms tream arc eenerally or better quality • 
Generally, the quality or the water does r..ot lll!let the standards or the 
United States Public Health Service for drinki~g water; however, two 
mlles do~streB!11 from the site, groundwater. quality meets these standards. 
The quality or water based on criteria for irrigation use is "good to 
injUriOUS II downstrea!ll Of 5 eCtion 19 0 

7. Results of laboratory analyses o£ permeability pertonned on six 
samples or material obtained from the i'loor of the disposal site by the 
Department of Water Resources indicate that the 1r.aterial comprising the 
floor of the excavated portions of the site is relatively iJnpemeable • 
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Resolution 59-RlS Page 3 

8. The dike on the south side of the disposal site is reported to be porous and impermeable with apparent~ little or no resistance to the movement of liquids. 

9. The State Department of Water Resources recommends designation of the proposed waste disposal site in the condition found during the course of investigation for the Regional Board as a Class II disposal site, suitable for receiving T,ype 2 and T.ype 3 materials without threat of pollution. 

THEREFORE BE IT RESOLVED, That in order to protect the surface and ground waters of the otay River from unreasonable impairment and to prevent nuisance as defined in Section 13005 of the State Water Code, this Regional Water Pollution Control Board, in accordance with the authority granted by Division 7 of said Code, hereby prescribes the following require11ents W1 th regard to the discharge of wastes from the Omar Rendering Companyt 

1. Materials placed in the excavated area shall be restricted to Type 2 and Type 3 materials. 

2. Industrial wastes other than those categories included in Requirt'!n!nt No. l shall be excluded from the site • 

3. ~ 2 materials shall not be placed in the excavation at e~evations closer than five feet to the underlying ground waters. 

4. Adequate provision shall be made to prevent surface flooding of the site by means of water from outside the site. 

S. The operation shall be managed in such a manner as to prevent odors and dust outside the disposal site • 

B~ IT FURTHER RESOLVED, That the discharger be notified that: 

1. The classification of the proposed waste disposal site and contiguous area is subject to reclassification upon further investigation and appropriate recommendation of the State Department of Water Resources. 
· 

2. It is the intent of this Regional Board to recl.:~ssi.i'y the herein described proposed w.:~ste disposal site or contiguous area to a Class I dumpsite should the State Department of l-later Reso'..lrces reco=end reclassification to a Class I dumpsite. 

3. Upon reclassifcation of the di.sposal are to a Class I ai te, the requirements regarding the waste discharge shall be: . 

A. Materials placed in the excavated are may be Type 1, Type 2 or Type .3, with the exception of cyanides and radionuclides of laboratory or industrial origirul. 

B. Type 1 and Type 2 materials shall not be placed in the excavation at elevations closer than five feet to the underlying ground waters • 

c. Adequate provision shall be made to prevent surface floodi.~ of the site by means of water from outside the site • 
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~colution 59-RlS Page 4 

D. The operation shall be managed in such a manner as to prevent odors and duat outside the disposal site • 

E. A. true end accurate record of source, quantity and composition of' materials placed in the excavated area shall be kept and a copy of said record shall be submitted to this Regional Board at least tour times each year. · -

F. The discharger shall annually make a complete mineral analysis and a spectrographic analysis for heavy metals of the waters in wells designated as 18S/1W-19Cl, 19Dl, and 19Hl by the State Department of Water Resources, or in a monitoring system constructed by the discharger immediately below the disposal area. 

BE IT FURTHER RESOLVED, That the discharger be notified that: 

1. 7be waste discharge requirements contained herein may be revised from time to time as changes or cond1.tions make necessary such revision • 

2. Section 13001, Division 7 of' the State Water Code statess 

•No provision at this d1. vision or any ruling of the State Water Pollution Control Board or a regional water pollution control board is a limitations 

(a) On the power of a city or county to adopt and enforce additional regulations not in conflict therewith imposing further conditions, restrictions, or limitations with respect to the disposal of sewage or industrial waste or any other activity which might result in the pollution of' water. 

(b) On the power at arty city or county to declare, prohibit, and abate nuisances • 

(c) On the power of a state agency in the enforcement or administration of any provision or law which it is specifically permitted or required to .mrorce or · administer. -

(d) On the right of any person to maintain at any time any appropriate action for relief aga:l.nst a:ny privata nuisance as defired in the Civil Co~for relief against 
~ contimation or pollution." 

BE IT FURTHER RE:SOLVm, That a certified copy of this Resolution be forwarded by mail to the Omar Rendering Company and to all known interested agencies or persons who may need therefor or who may request same • 

UNANDIOUSLY adopted this 28th clay of July 1959. 

% .. 1?. UMt.u,~ ~. ;s-. JUB. Askew, M.D., Chairman 
I hereby certify that the above and foregoing is a full, true and correct copy at Resolution 59-R!.5 of the San Diego Regional Water Pollution Control &ard, paaood ~ adop~d ~ add &ail::~~ tPL 

Dennis A, O'Lear,y, Executiva Offic r 
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Document No. 6 

DR. JAM~S K. CHRISTl~ 
DOCTOR OF CHIROPRACTIC 

GENERAL PRACTICE 

4103 PARK BLVD • 

SAN DIEGO 3, CALIF • 

Co:::r.'la..."lG..!Int ::!:leventh :·Tmrnl Distr:t.:;t: 
San uiee;o, Galif. 

Dear Sir:-

I l1ave been ::-eaa.::..ng "iii th interest~ the negotiutio~"'l~ bo
t~veen the Cit:.t -::1:' San Diego and tl:.::e -u.s. :~ev-:r.,. re~L~·:.t.:l-r1c 
to the lease on the ;:ara ilar pr•oper-vy for a so calJ.cd 
scnitary lal'ld recl~:natio:rJ. project. 

lis.ving obs,.=rved tbe Cit:r of San i)i~z;c ope,..:-Jting f,everal 
;~ t?~ ...... J..-cr..r;r fills, I wor: .. l.d l:.ke to particu.la:-ly point cut 
f,Q~e cbject:l.8n·J.blc ~_;rf.!cticea bo?.lr'.Lr-3 ~o:nuuc·c-=,r.:. ~-t"- the· :,:i;:;.::.ion 

. CYPRESS 5-5436 

3a.y lccr..ticn. I h~-ve seen load.s o:f deed a..'1.i:mls being ground up 
by a tractor ::md po-;:erf'ul acids being disposed of' e.t t!ii:;J 
So..."'litary fill. l.'he fi:.l .is not covered at all r.1mes ::."'l:l the 
ecce eo l':Jads ~:md su.r!'olL.'"'lcling area ar·e littered 't'li tb. dcb!"'is 
a.n.G. dust. 

I do not believe the U.3. Eav:..r will ~"ie:•mit this t;;pE? o:f 
opcrat~-~n at ~.ira ir:ar. A lan~ ~cclr.J:;.lt!c:;. ~-,r·:~j oct t:;;f ·t:11s 
L:··,-oe ·.::o~lrl be Et ..._.-aluo.ble asset to tl:::.e liv."7 .for I'ecre.2. ticn 
purposes. ·.::.o<::ever,. r clo feel t2·~e.t if.. the havy' s res~o:n.sibility 
to saa that l;ilis l81.d .fill is maintained U!.J.d tb.at o"c;noxiouo 
odo1·s, 'dust fu"'ld 11 tte!' vdll be kept; to a. mini.."11um • 

JKCjG 

cc ;::;::n Dieso Cit~, Ccu..Ylcil 
cc Dr. J .E. As~{ew 
cc E.V. 1-::.cper-;.:·e...."'litary Div:lsion 

~or._0t':l~ 
"......, {_~ ... ~ . " ;,'1: \.d 

OOCUMENT NO. 

FILED .... ~ . 
oFffttUO~-rHl¥5c.ir-r--ci'ERK' ___ _ 

SAH DIEGO, CALiFORNIA 

Jk~~~/'~~ 
(! ,9Jsf:j 

~uG, \) 

m~4 
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Document No. 7 
STATE OF CALIFORNIA 

lnterdepartmen tal Communication 

Er. Ha.x Bcokma"l, District 2n~.i.n~er 
ft;..;t~ D.a:Jartment of t1ater Re..:;curces 

Date: !.u~st 27, 19.59 

To: Lo9 -b59l3s Subject: ?...3?0rt on 
I~d~trial ~asta 
Dts;:osal Sits, 

Cmar Esnder~r..g Con 
Otay Valley, 

L 
From: San Diego Regional Water Pollution Control Board 

3441 University Avenue, San Diego 4, California File No. 282.9 #lC 

This will acknowled;e receip't. of an tha.r.!< you for 24 ccpias cf subj9ct 
report. ·r am certain that the Regional 3oar::i :rill :::-eg:n-d this report 
a:J fulfilling its needs with regard to tr...e O:nar itendering Ccmpany 
;:rr::posal YerJ satisfactorily. 

A copy of ?asolution 59-Rl5, ttis Regional Bo~~'s action concerni~~ the 
pro;-osed disposal cperation ;:.;as ....ail~d t.o yce!r office yestarday. U:Jon 
further :reco:T.ter..dation af 11'.9 [epart:'lent of ifater ~sourC·?S, th13 Boa.-.i 
may find t.ha site or a contiguous site suitable :for Class I rr.aterial.s in 
add.i.tio:n to the other classes. The City of' Sn.'l L:tego is anxious to 
te~inate the ?-!ission Bay sc..·'litary fill operation \.iit'bi."l a matter cf day:3, 
a."! action which will deprive the mstro~olitan area cf its ol1ly presently 
operotive Gla~s I site. h'e 1-10ulc -t.hereforn appreciate r~ce:!.ving your 
fu:ther reccl"!llendations in the :m.ir..i.-:1\.Lil time compatible ~dth the necessary . 
st:~:!i.ss a.,d :'J":JUr heavy _liorklcad • 

. _..,:· 

LJL:gst 
,· 

Danni3 A. ~·L~a~ 
Executi~e Officer 
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Project No. 53221S-0006 Woodward-Clyde Consultants 

APPENDIX C 

EYEWITNESS INTERVIEW RECORDS 

During this study, four people were contacted by telephone for first-hand information on the operations· of the Mission Bay landfill. In addition, three accounts of first-hand information on the operation of the landfill were transmitted to 
Woodward-Clyde Consultants by San Diego City officials. This 
appendix presents the records of these accounts • 
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WOODWAAD-Cl YDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD 

• DATE 8-9-83 TIME....;..4.;..;: o;;..o;o....._ __ DAM PROJECT NO. 53221S 

U'ilto 0 FRCf1 Dick Johnson RECORDED BY Jim Hartley 

AFFILIATION TO·LANDFILL City of San Diego Project Director, Mission Bay 

· Landfill Site Assessment Study 

PROJECT NAME Mission Bay Landfill 

Dick called to make sure that the content of Jesse Macias' televised 

report was contained in 011r research files. Dick related the essential 

components of Jesse~s report as follows: 

0 The report was based on the "best recollection of anonymous 

informant" • •• 0 55 gal. covered drums-were dumped about~ mile form the eastern 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

boundary. 

The river could be seen to the south of the dumping location . 

Contents of the barrels were carbon tetrachloride, methyl-

·ethyl ketone and cadmium. 

The informant remembers making several trios in the 1956-57 oeriod . 

These trios involved a total ·of hundreds of barrels. 

The work station of the informant was Convair .Blda. #1. 

·~-----------------------------------



• WOODWARD-ClYDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD • • 

• 

., 
• 

DATE Aug. 12, 1983 TIME 12:30 DAM lilPM PROJECT NO • ..... s"-3;U;2..;:2.;;.1:.:.S ---

(]ro 0FRCt1 John K. Patterson RECORDED BY Jim Hartley 

AFFILIATION TO· LANDFILL Former Pr-incipal Engineer in charge of 

Mission Bay Development, 1960's for City of San Diego. 

PROJECT NAME Mission Bay Landfill 

"(Mr. Patterson was in charge of the dredging operations and other develop

ment of Mission Bay in the 1960's. ·I called Mr. Patterson to ask what he 

remembered about the landfill area in those years. Following are notes 

from "that conversation.) 

• ~~~l:..:·:__..:D::..::.r.::;e.:;;d:....:g~e:.:d;:....:.m:.:.:a~t.::..e.::..r.::...:;;i.:;;a;,::l......:d:.:e::.!p:..;o.::...::;s.::;i.::t...;:e...;:d;.......;o;;...v;;_e=..r;::..._..:;;:l..:;;:a;.:..n:..;;d::.:f::.:l=-· l=l___;,;w..::a:..::s:.........;g~e=-n=e=-r..::a:..::l:..::l:..Y~s=-a=n..;;;d;.o.y-~.,--=.m::..:..;o::.;r::..e=--

so than dredged material in northern part of Mission Bav. 

• 

• 

• 

• 

• 

2. The landfill area "stinked to high heaven". 

3. The ground surface of the landfill area looked like a "mudflat'', in 

4. 

5. 

6. 

7. 

• 

the way that most of Mission Bay did before the improvements. 

In the south central portion of Mission Bay·- east of Ingraham St. -

there was a raised area covered with reeds in which the least tern 

propagated. 

Mr. Patterson does not remember any exposed barrels in the landfill 

area • 

Mr. Patterson does not remember any lagoons in the area of the landfill. 

No dredging in the area around the landfill uncovered any garbage 

or trash • 

./" 
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WOODWARD-CLYDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD 

DATE 

ILlro 
Auq. 15, 1983 TIME lli30 @AM 

0 FRett John Williams McGhee 

0 PM PROJECT NO. --=5 3~2=2:..:::l~s __ _ 

RECORDED BY Jim Hartley 
AFFILIATION TO· LANDFILL Former D-irector of Mission Bay Project . 

PROJECT NAME Mission Bay Land£ ill 

I called Mr. McGhee at the request of the City. 

Mr. McGhee worked near the landfill during the time of its operation, 
.and visited the landfill twice a day on his way to and from work. His 
residence at that time (1954-1957) was in Mission Hills. 
Mr. McGhee states that he was opposed to landfill in Mission Bay, and 
took daily notes on its operation . •• To Mr. McGhee's recollection,· h~ never saw any significant number of 
barrels such as had been reportedly disposed of there. He does remember 
some quantities of tjn · metal containers, oblong, about "20" gal. in volume-• 
he believed these contained paints and associated wastes. 
Based on a conversation with a "landfill superintendent", Mr. McGhee 

•• 
remembers the landfill being made up of "3 levels, for a total height 
(1950's) of 32 feet" . 

• 

• 
·'----------------------------------------------

• 



• WOODWARD-CLYDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD 

• • DATE 8/15/83 TIME 1: oo ~PM PROJECT NO • .... s"""'3;;:..:;2~2...:.l:.::.:S~---

Oro (]] FR()-1 Jim Gutzmer RECORDED BY Jim Hartley 

AFFILIATION TO·LANDFILL City of San Dieao Solid Waste Management piy 

• 
PROJECT NAME--~M~i~s~s~i~o~n~B~a~v~L~a~n~d~f~l~·~l~l~·----------------------------------..--.-----

• Jim and I took a tour of the site. 

Based on a converstation Jim had with a former eauioment ooerator • at the site=· 

0 Barrels and other materials that would corrode the dozers came 

• • into the site everydayJ from 1-2 to several hundred daily. ~----------------------~~~------------~----~--------~~-------

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

Barrels were disposed of below water in trencN>.s- main reason wa~ 

to protect dozers . 

Sewage sludge from Pt Lorna came in tanker trucks on a regular basis. 

Landfill operations started just north of the phone lines (corres

ponding to the existing buried cable easement) . 

E-W trenches generally used, since for N-S trenches the wind could 

blow garbage into equipment. 

Trenches \vere generally separated by 3-4 ft: wide berms. 

·~-------------------------------------------
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WOODWARD-CLYDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD • DATE 

GlTo 

10/13/83 TIME 9:00 

0 FRCt! ..;.M.-r;..:... _L=e.;;;;s..:;t;.;;;e~r;......;E;:..:..-_E=a.:or.:.;n:.;;;e;.:;s;;.;t;;.__ 

PROJECT NO. 53221s ----------------
RECORDED BY Jim Hartley 

AFFILIATION TO·LANDFILL Budoet Officer for Citv.of San Diego 1950-1960, 

Retired Mission Bay Park Director 1960-1961, Parks & Recreation Director 
-1 

PROJECT NAME Mission Bay Landfill 

As Mission Bay Park Director, Mr. Earnest states that he visited the Park 

and the landfill area "almost every·dav". 

Durino the visits, Mr. Earnest does not recollect any industrial wastes 
. . 

beino disoosed of at the landfill, nor does.he remember seeing anv barrels 

on site. 

• tiHe does remember an incident at the landfill which, in his mind, estab

lishes that wastes were not accepted indiscriminately. To his recollection, 

Kelco brought some sludge residue from seaweed harvesting operation for 

• disposal, however, it was not allowed to be dumped because of its 

"unusual" character (decomoosition characteristics were unknown). Chemical 

analyses were oerforrned, takinq three weeks, which established that 

e. "the sludoe ~vould decomoose arid effectivelv_becorne oart of .f;hP c;ojl ". 

after which the sludoe was allowed to be disposed. Though Mr. Earnest 

admits to not havino first hand knowledoe of industri2l wastes not ~avina 

e been d isoosed of on site, he feels certain that they \verP not bee"'" c;p 

of the caution exercised in accenting the Kelco wastes . 

• 
•-------------------------------------

• 



• WOODWARD-ClYDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD • • 

• 

• 

• 

DATE Oct. 31. 1983 TIHE 11:30 

@To 0 FRC\'1 Lee Peterson 

PROJECT NO. ___ s....,3..,2 ,..2l;:wS"'-----

RECORDED BY Jim Hartle~ 
~FILIATION TO ~NDFILL __ F_o_r_m_e_r_d_~~~v~e~r~a~n~d~~m~a~r~l~·n~e-·~b~i~o~l~o=a~y~e~n~t~h~u~s~i~a~s~t~:--~ 

regular diver in San Diego River Channel near Ingraham Street Brjdqe 
during operation of landfill. PROJECT NAME--..--------------------------------~M~i~s~s~i~o~n~B~a~y~L~a~n~d~f~i~l~l------..-.-----------------------

Mr. Peterson used to dive in San Diego River channel to collect starfish 
and shells for local curio shoos. He relates an incident confirmina the 
delivery of barrels to the Mission Bay Landfill . 

One day around 1958 or 1959, Mr. Peterson n.oticed a slick on the water 
upstream of the Ingraham St. Bridge, and noticed a truck aooarentlv backed 

•e onto the rocks of the northern dike which had spilled 5 or 6 barrels onto 
the rocks. One barrel was broken open: PossiblY 2 or 3 others had leaks 

• 

•• 

• 

• 

• 

and were leakina their contents into the river channel. The barrels in · 
the truck were being off-loaded to lighten the truck so that it could be 
pulled back onto the road. In talking with the driver, apparently the truck 
had backed too far while attempting to turn around to avoid getting stuck 

in mud on the southern access road of the landfill. The driver identified 
the contents of the barrels as carbon tetrachloride and toluene, and 
~lr. Peterson recognized a green leaking substance as zinc chromateJa 
primer used by Mr. Peterson in his work for a local ~erospace firm . 

Mr. Peterson also reoorts that a fenced-in arEa contained about 20 barrels 
in the area of the landfill, aooearina as a storaae area . 

·-----------------------------------------



• WOODWARD-CLYDE CONSULTANTS 

TELEPHONE CONVERSATION RECORD 

• e DATE November 4. 1983TIME.....;;..;2:..;.0~0 _ __._DAM PROJECT NO. __,;;;,5=32=2=1s ____ _ 0 TO Q FRCJ1--:;;:J.;l;;imw....:aGuilloU.t'-"zml.llleiOi.lr _______ _ RECORDED BY Jim Hartley 
,) AFFILIATION 'TO I.ANJ)_F!~ ~- Deputy Director. Solid Waste Division 

e . ADDRESS City of San Diego 

PROJECT NAME--~Mi~·s~s~i~o_n __ Ba~y~Lan~~d~f~i~ll~S~i-t~e_A~ss_e_s_sm __ en __ t ______________________________ ___ 

• 

• 

•• 
• 

•• 

• 

• 

• 

Steve Haley and I met with Jim Gutzmer to review data wh.l.ch the City had with · 
respect to the presence of hrrrels at the landfill. Jim mentioned an encounter 
he had had with a former user of the landfill who knew of the diS}X)sal of up 
to 1200 defective washing nachines in the eastern end of the landfill. Apparently 
the washing machines' defect was one that \'wOuld render them hazardous if used 
in a hane (by causing metal to cane off at high speeds), and it was detennined to 
be most cost-effective to diS}X)se of them rather than repair them. This diS}X)sal 
took place in 1958, over a period of approximately 6 to 9 months. 

Jim also mentioned that he considered the source to be a reliable one • 

FORM Fi7 JAN 7 5 
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Project No. 532218-0006 Woodward·Ciyde Consultants 

APPENDIX D 

SUMMARY OF PHOTOGRAPHIC REVIEW 

Over 90 photbgraphs were reviewed for this study to determine if photographic evidence existed of the disposal of hazardous materials at the Mission Bay landfill. Four photographs which give an overview of the site and site operations are reproduced in this appendix, and a summary catalog of all photographs is also presented • 
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Catalog No. 

WCC1A 

WCC1B 

WCC1C 

WCC2 

WCC3 

WCC4A,B 

WCC5 

WCC6 

WCC7 

wcc8 

• • • • • • 
MISSION BAY LANDFILL PHOTOGRAPHIC LOG 

Date ~ 

1928-1929 Direct Aerial 

1928-1929 Direct Aerial 

"1951" Oblique Aerial 

07-17-52 Land view 

07-17-52 Land view 

07-17-52 Land view 

07-24-52 Land view 

07-24-52 Land view 

02-18-53 Land view 

03-18-53 Land view 

General Description 

Mission Bay, SE corner 

Mission Bay, South 
Central 

Mud flats/brush 
before landfilling 

Mud flats/brush 
before landfilling 

Mud flats/brush 
before landfilling 

Trash loading opera
tion; first day 

First day rubbish 
disposal 

Landfill in operation 

Landfill in operation 

• • • 
Specific Description 

Original deltaic 
environment, 
pre-channelized SD River 

Original deltaic 
environment, pre
channelized SD River 

Original soil types 

Original soil types 

Original soil types 

Municipal waste, 
soil present at 
landfill 

Garbage, soil types; 
equipment used; open 
metallic barrel (con
taining garbage?); 
water truck? 

10-foot mounds of soil 
trending E-W; landfill 
drag line 

Tin shack; excavated 
mounds; E-W ponds of 
water; dragline 

• 



• • • • • • 
Catalog No. Date 

WCC9A 03-18-53 Land view 

WCC9B 03-31-53 Direct Aerial 

WCC9C 03-31-53 Direct Aerial 

WCC10 04-20-53 Land view 

WCC11 04-20-53 Land view 

WCC12 04-27-53 Land view 

WCC13 04-27-53 Land view 

WCC14 04-27-53 Land view 

WCC15 04-27-53 Land view 

• • • 
General Description 

Landfill in operation 

SE corner Mission Bay 

Central east portion 
of Mission Bay 

Landfill in operation 

• • • • 
Specific Description 

Mounds trending E-W 

Extent of San Diego 
River channel through 
bay; 1953 operations of 
landfill 

Deltaic nature of bay; 
Pike airstrip, same as 
WCC9B 

Pond of water; rubble/ 
soil mounds, including 
one metallic barrel at 
water's edge 

Landfill during operation E-W soil mounds; rubble 
over surface 

Landfill area 

Graded surface of 
landfill 

Graded surface of 
landfill 

Landfill in operation 

Nonlinear mounds of soil 
to NW 

Surface topography; 
unused appearance of 
this landfill section 

Soil mounds to NE, 
depression in surface 
N-S; Pike airstrip (?) 

Buildings to NW of 
camera location; high 
soil mounds and graded 
fill 

• 



• • • • • • 
Catalog No. Date 

WCC16 04-27-53 Land view 

WCC17 07-17-53 Land view 

WCC18 07-17-53 Land view 

WCC19 10-19-53 Land view 

WCC20 10-19-53 Land view 

WCC21 10-19-53 Land view 

WCC22 "1954 11 Aerial oblique 

WCC23 02-11-54 Land view 

• • • • 
General Description 

Mud flats and landfill 

Landfill operation 

Landfill operation 

Shows landfill 
embankments,trash 
scattered on surface, 
soil stockpiles 

Shows trucks dumping 
piles of trash and lum
ber. Dozer pushing soil 
to cover 

Shows fill embankment 
and soil stockpiles 

Shows relatively 
"natural" state of 
southeast part of 
Mission Bay- Pikes 
Airport, etc. 

Landfill operation 

• • • 
Specific Description 

Equipment in operation; 
nonlinear group of soil/ 
rubble mounds 

Water-filled trench; 
soil and rubble mounds; 
telephone poles 

Rubble and soil mounds; 
telephone poles and San 
Diego River fence; back
filled E-W trench (?) 

E-W trenching 

E-W trench, capillary 
zone, and water level. 
Barrel(?) visible 
in left foreground 

Same as WCC18 

Original river channel 
extends up into landfill 
area; operations of 
landfill confined to 
western portion 

Trash in pit and soil 
stockpiles along south 
side of pit (to be 
used as cover); various 
vehicles 

• 



• • • • • • 
Catalog No. Date 

WCC24 05-27-54 Land view 

WCC25 05-27-54 Land view 

WCC26 05-27-54 Land view 

WCC27 08-25-54 Land view 

WCC28 08-25-54 Land view 

WCC29 10-19-54 Land view 

WCC30 10-19-54 Land view 

• • • • 
General Description 

Landfill operation 

Shows landfill surface 
and soil stockpiles 

Trucks dumping at toe 
of stockpile and into 
hopper 

Landfill operation 

Shows trash being dozed 
into water-filled pit 
dug by dragline 

Landfill surface 

Landfill surface and 
soil stockpiles 

• • • 
Specific Description 

Shows dragline excavat
ing pit. Trash piled 
around to be dozed into 
pit; and stockpiles of 
soil around trash. 
Telephone poles and 
metal shack visible to 
west. No liquid waste 
containers in evidence. 

Shows end of original 
San Diego River in 
landfill 

Shows metal shack; sign 
of landfill entrance; 
lower flat area (former 
trench?) 

E-W trench filled with 
water; adjacent soil 
and rubble mounds; 
equipment tracks into 
pit 

Telephone poles; E-W 
trench; no barrels 

Shows San Diego River 
channel through landfill, 
now filled; telephone 
poles 

Equipment and shacks 
north of landfill; 
filled E-W trench(?) in 
center left of photo 

• 



• • • • • • 
Catalog No. Date 

WCC31 10-19-54 Land view 

WCC32 10-19-54 Land view 

WCC33 10-19-54 Land view 

WCC34 10-19-54 Land view 

WCC35 10-19-54 Land view 

WCC36 10-28-55 Land view 

WCC37 10-28-55 Land view 

WCC38 10-28-55 Land view 

WCC39 10-28-55 Land view 

WCC40 10-28-55 Land view 

WCC41 10-28-55 Land view 

• • • 
General Description 

Landfill surface and 
soil stockpiles 

Landfill surface 

• 

Landfill surface in 
foreground. Stockpiled 
soil in background 

Landfill surface 

Graded landfill surface; 
operations 

Graded landfilled area 

Landfilled surface 

Dragline on landfill 

Landfilled area 

Landfill in operation 

Covered landfill 

• • • 
Specific Description 

E-W low spot in center 
left, filled with water 
(?); ramp visible of 

WCC26 

Fence shadow; metal 
shack; soil and rubble 
mounds in distance 

Telephone poles; smoke 
or dust from landfilling 
operations 

Soil and rubble mounds 
in background 

Power pole and fill 
embankment 

Telephone poles, metal 
shack, fill-up to dike 
at west end(?) 

Telephone poles; entrance 
signs; trucks approaching 
on Anna Street 

Telephone poles, metal 
shack 

Soil stockpiles from 
dragline operation 

Stockpiles in distance; 
gentle N-S swales 

• 



• • • • • 
Catalog No. Date 

WCC42 "1956" 

WCC43 05-16-56 

WCC44 06-01-56 

WCC45 06-01-56 

WCC46 06-01-56 

WCC47 12-10-56 

WCC48 12-10-56 

WCC49 12-14-56 

WCC50 12-14-56 

• • • • • 
General Description 

Aerial oblique Overall aerial view of 
Mission Bay 

Low aerial view Shows San Diego River 
channel in foreground, 
landfill operation, Pike 
field, and Clairemont/ 
Lindavista mesa in back
ground 

Land view Power line, San Diego 
River channel on right, 
landfill in foreground 

Land view Dragline excavating a 
N-S pit in landfill area 

Land view Landfilled area, trash 
covered 

Aerial oblique Distant view of Mission 
Bay 

Aerial oblique Distant view of Mission 
Bay 

Land view 

Land view 

Shows landfill and 
stockpiled soil - drag
line in stockpile area 

Landfilled area and power 
lines along north side of 
San Diego River channel 

• • • 
Specific Description 

Filled channel; western 
portion of operation 
(apparently inactive); 
northern extent of fill 
(?) 

Operation concentrated on 
western portion 

San Diego channel through 
landfill 

Filled up to level 
of dikes 

Approximate outline of 
landfill operation 

Shows several E-W 
trenches to west of 
old river (note shack) 

Landfill up to dike 
elevation 

• 



• • • • • • 
Catalog No. Date 

WCC51 12-14-56 Land view 

WCC52 12-14-56 Land view 

WCC53 12-14-56 Land view 

WCC54 07-31-57 Aerial oblique 

WCC55A,B 09-11-57 Land view 

WCC56A,B,C 09-11-57 Land view 

WCC57 "1958" Aerial oblique 

• • • • 
General Description 

Shows landfilled area 
in foreground and soil 
stockpiles behind 

Dragline, stockpiled 
soil, trucks dumping in 
background; two large 
rectangular containers 
on lowbed truck in fore
ground 

Covered landfill looking 
north toward Pacific 
Beach 

Shows south end of 
Mission Bay; hydraulic 
dredge/fill operation in 
progress in foreground 

Shows broad view (panned) 
of landfilled area in 
foreground, with soil 
stockpiles in background 

Shows broad view (panned) 
of landfilled area in 
foreground, with soil 
stockpiled behind 

Aerial view of Mission 
Bay area prior to 
dredging of north and 
east portions of the bay 

• • • 
Specific Description 

Some E-W tranches visible 

Mounds in several loca
tions in landfill 

Shows filled-in San Diego 
River channel and limits 
of landfill operation 

Very good view of extent 
of landfilling activi
ties; good definition of 
western and northern 
boundary to this date 

Shows work west of old 
river channel - trenches 
look to be W-E about 
100 meters north of 
river 

Pond in left foreground 
may indicate ground
water table 

• 

Fair definition of western 
boundary of landfilling 
operation 
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Catalog No. Date 

WCC58 01-04-58 

WCC59 01-04-58 

WCC60 11-29-58 

WCC61 11 1959 11 

WCC62 08-09-59 

WCC63 08-26-59 

WCC64 08-26-59 

WCC65 08-26-59 

WCC66 08-26-59 

• • • • • 
General Description 

Aerial oblique Distant aerial view of 
entire Mission Bay area 
taken from offshore 

Aerial oblique Shows overall view of 
Mission Bay - southeast 

Aerial oblique Aerial view of entire 
Mission Bay area 

Aerial oblique Shows entire Mission 
Bay area from offshore 
looking across Mission 
Bay channel entrance 

Aerial oblique Shows distant view 
(aerial) of entire 
Mission Bay area during 
dredge/fill operations 

Land view 

Land view 

Land view 

Land view 

Shows existing, operating 
landfill 

Shows existing operating 
landfill 

Dragline working on 
newly excavated pit in 
Sea World area 

Appears to be newly 
prepared pit - caption 
says "New Pit" 

• • • 
Specific Description 

Distant but good 
definition of all land
filling operation 
boundaries 

Shows very good defini
tion of landfilling 
operation 

Distant view of 
landfilling operation 

Distant, slightly out
of-focus limits of land
filling operation 

Landfill area still 
operating; very good 
definition of land
filling area 

Shows landfill surface 
elevation with respect 
to dike top 

Note water in bottom of 
several circular pits 

Shows typical dragline 
excavated trash pit -
either prior to 

• 



• • • • • 
Catalog No. Date 

WCC66 (Contd) 

WCC67 11-01-59 

WCC68 12-12-59 

WCC69 "1960" 

WCC70 03-19-60 

WCC71 07-04-60 

WCC72 02-13-60 

WCC73 02-13-60 

• • • • • 
General Description 

Aerial oblique Shows view of south end 
of Mission Bay during 
dredge/fill operations 

Aerial oblique . Shows distant view of 
Mission Bay 

Aerial oblique Shows aerial view of 
Mission Bay during 
dredge/fill operations 

Aerial oblique Shows aerial view of 
Mission Bay during 
dredge/fill operations 

Aerial oblique Shows aerial view of 
Mission Bay during 
dredge/fill operations 

Aerial oblique Shows aerial view of 
Mission Bay during 
dredging/filling 
operations 

Aerial oblique Shows aerial view of 
Mission Bay during 
dreging/filling 
operations 

• • • 
Specific Description 

filling or with earth 
cover over trash - note 
water in bottom 
(probably new) 

Excellent definition 
of landfill extent 

Pits(?) in SW 
corner of landfill 

N-S vegetation in western 
end. Sludge digester 
cells in southwestern 
corner 

Landfill area not yet 
covered by hydraulic 
fill; residual Pike's 
Airport 

Landfill area not yet 
filled over by hydraulic 
fill. Very good defini
tion of landfill boun
daries 

Fairly detailed aerial 
view of landfill area 
before it was covered 
with hydraulic fill. 
Excellent definition of 
landfill boundaries 

Good definition of 
eastern boundary 

• 
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Catalos No. Date 

WC-C74 12-15-61 

WCC75 10-12-61 

WCC76 12-15-61 

WCC77 03-13-62 

WCC78 04-07-62 

WCC79 11-25-62 

wccao 11-25-62 

WCC81 Undated 

• • • • 

~ General DescriEtion 

Aerial oblique Shows Mission Bay after 
dredging/hydraulic 
filling 

Aerial oblique Shows Mission Bay after 
dredging/hydraulic 
filling 

Aerial oblique Shows Mission Bay after 
dredging/hydraulic 
filling 

Aerial oblique Shows "newly filled" 
land surface following 
hydraulic filling, 
dredging and grading 

Aerial (dwn/obl) Shows south end of 
Mission Bay and San 
Diego River channel 

Aerial oblique South Mission Bay 
after dredging/ 
hydraulic filling 

Aerial oblique Mission Bay after 
dredging/hydraulic 
filling 

Land view Dozer spreading trash 
of general composition, 
dry cardboard, wood, 
glass, steel, house
hold garbage, etc. 

• • 

SEecific DescriEtion 

Shows I-5, telephone 
poles, roads which 
correspond(?) to 
current berms 

Empty brick building at 
east end 

• 



• • • • • • 
Catalog No. Date 

WCC82 Undated Land view 

WCC83,83A Undated Land view 

• • • 

General Description 

Trucks and cars dumping 
trash. Pile of nested 
concrete slabs from a 
demolition site 

City and private trucks 
dumping general dry waste 
(drums or liquid con
tainers not apparent) . 
Dozer pushing trash into 
dragline pit, apparently 
cove+ed daily with earth 
fill 

• • • 
Specific Description 

Nested slabs create 
voids in the fill. 
Activity near eastern 
end of site 

Dragline trash pit 
appears to be about 
10-12 feet deep 

• 
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Project No. 53221S-0006 Woodward-Clyde Consultants 

APPENDIX E 

FINDINGS FROM PREVIOUS SITE INVESTIGATIONS 

Three site investigations performed at the landfill site prior 
to this study were reviewed for information on site strati
graphy and hydrology. These investigations are: 

No . Date 

1. 09/04/69 

2. 03/24/80 

3. 04/23/81 

Title/Description 

Woodward-Clyde & Associates, Sea World 
Drive, Design Review. 

Woodward-Clyde Consultants, Preliminary 
Soil Investigation, 35 Acre Parcel -
Mission Bay Park, San Diego, California . 

Woodward-Clyde Consultants, Soil and 
Geologic Investigation for the Proposed 
Resort Hotel in Mission Bay Park, Sea 
World Drive, San Diego, California • 

Test pit data from the March 24, 1980, study and copies of the 
boring logs from the April 23, 1981, study are included in this 
appendix for reference . 
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3467 Kurtz Street 
San Diego, California 92110 
714-224-2911 
Telex 697-841 

March 24, 1980 
Project No. 50143P-SI01 

City of San Diego 
Property Department 
Development Division 
Mail Station 502 
1222 First Avenue 
San Diego, California 92101 

Attention: Ms. Vera Moldt · 

Woodward-Clyde Consultants. 

PRELIMINARY SOIL INVESTIGATION 
35 ACRE PARCEL - MISSION BAY PARK 
SAN DIEGO, CALIFORNIA 

Gentlemen: 

We are pleased to present the results of our prelimi
nary soil investigation of the subject si.te. This study was 
performed in accordance with your Purchase Order No. 93213, 
dated January 30, 1980 •. · 

The purpose of our investigation, as outlined in the 
purchase order, is to define the boundaries {including depth 
and lateral extent) and the general composition of trash 
fill on th~ site; an~_to provide general conclusions_re
garding the suitability of the site for development. In 
addition, we have discussed hazards associated with old 
landfills and our opinion regarding gas generation. 

SCOPE OF WORK 

This report presents the results of our preliminary 
soil investigation at the 35-acre site located in Mission 
Bay Park between Interstate 5 and Sea World Drive, and 
bounded by Fiesta Island Road on the north and Friars Road 
on the south • 

Consult,ng Eng1neers. Geolog,sts 
and Enwonmental Sc,enttsts 

Offices 1n Other Pnnc,pal Cot:es 
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Woodward-Clyde Consultants 

Our work generally consisted of reviewing topographic 
maps and aerial photos dating from 1928, and excavating and 
inspecting 23 backhoe test pits. 

REVIEW OF AERIAL PHOTOS AND MAPS 

Aerial photos from 1928-1929 (acquired from Aerial 
Fotobank, Inc., San Diego, California, Reference No. 59C4) 
show that the site is located on the old San Diego River 
alluvial delta; at the time the photos were taken, there was 

' little development in the site area. By 1953, the San Diego 
River flood control channel had been built, and u.s. Depart
ment of Agriculture aerial photos (No. AXN-4M-91, flown on 
Marqh 31, 1953} and U.S. Geological Survey topographic maps 
(scdle: 1" = 2,000'} show that Pike Airport, a farm, and 
several small buildings occupied the general site area. The 
elevation of the site in 1953 was approximately 20 feet 
(taken from topographic. maps-Mean Sea Level Datum}. 

Aerial photos of the site (flown April 7, 1964, No. AXN 
lDD-37 and 38} show that by 1964 hydraulic fill had been 
placed on the site. Records of the placement of trash fill 
on the site are not available to us; however, aerial photo
graphs made in 1953 and 1964 and the dates on newsprlnt in 
the fill indicate that trash landfill operations probably 
ran from approximately 1955 to 1960. Present ground surface 
elevations on the site range from approximately 18 to 31 
feet (MSL Datum) • 

FIELD INVESTIGATION 

Our field investigation included making a visual recon
naissance.of existing surface conditions, and making 23, 
30-inch wide backhoe test pits on February 19 and 20, 1980. 
The pits were logged by a geologist from our firm, and 
representative samples were obtained. The test pits were 
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advanced to depths ranging from 18 to 20 feet at the loca-
tions shown on the Site Plan, Fig. 1. Test pit locations 
were determined in the field with the aid of the San Diego 
County topographic map (Scale: 111 = 200 I) revise dated 1979. 
A summary of subsurface conditions encountered in the test 
pits is presented on Table 1. 

SITE AND SOIL CONDITIONS 
As indicated on old aerial photographs, the site area 

is underlain by alluvial deltaic soils. Sometime after 
1953, the site was used for trash disposal as part of a 
larger sanitary landfill area that extended several thousand 
feet west of the 35-acre parcel, along the north side of the 
flood control channel. It is apparent from our investigation 
that a large pit, or series of pits, was excavated over a 
period of years (Newspapers from 1955 to 1959 were found in 
the fill) and refilled with trash. 

Aerial photos and our test pits indicate that by 1964 
the site had been covered by several feet of hydraulic fill. 
Presently, the site supports a sparse growth of scrub brush 
and reed grasses. At the time of our investigation, which 
was made d~ring a per_iod of heavy rainfall, pending water 
was observed in several areas of the site. A portion of 
110ld 11 Sea World Drive crosses the southwestern corner of the 
site. A San Diego Gas & Electric facility, surrounded by 
brick walls, is situated in the southeastern corner of the 
site. 

Our investigation revealed the following subsurface 
materials on the site (in order of increasing age) • 

Hydraulic Fill 

Four to 19 feet of hydraulic fill was encountered in 



.. ,. 

• • .. 

City of San Dil_·; 
March 24, 1980 
Project No. 50143P-SI01 
Page 4 

(.:·· 
Woodward-Clyde Consultants 

the test pits. This fill consists of gray to brown, silty, 
fine to coarse sand and sandy silt, containing abundant 
shell fragments. 

Trash Fill 

Trash fill underlies the hydraulic fill in the south
western two-thirds of the site. The approximate site limits 
of the trash fill are shown on Fig. 1. Only two of our test· 
pits reached the bottom of the trash fiil. However, we 
understand from discussions with representatives of Rick 
Engineering that trucks drove into the pits excavated into 
the alluvium. Thus, we anticipate that the bottom of the 
trash fill is between about Mean Sea Level and 3 feet below 
Mean Sea Level. 

Generally, the trash fill appears to consist of an 
average of 65 percent trash debris and 35 percent silty 
sand. The trash portion of the fill is composed of approxi
mately 70 percent lumber and rubber (of slow decomposition); 
20 percent household garbage, yard trimmings (relatively 
rapid decomposition); and newsprint; and 10 percent con
crete, metal, and glass (with a negligible decomposition 
rate). Although there_ was considerable odor, the tr~sh 

. -· 
generally appeared to be decomposing slowly due to low 

moisture content. Well preserved newspapers dating between 
1955 and 1959 were found throughout the trash fill. The 
lumber, which comprises much of the fill, was slightly 
decomposed with a dark exterior color and strong odor. 

Alluvial Soils 

-Natural alluvial soils underlie the trash fill. Alluvi~l 

soils were encountered in two of the test pits near Mean Sea 
Level. The alluvium consisted of dark brown to black sand • 

Published literature, including "Ground ~vater Condition_s in 

San Diego River Valley" (California Department of Water 
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Resources Publication 59-9-1, September 1965), indicates 
that alluvium underlies the site to a depth of approximately 
85 feet. We expect that this aluvium consists of interbedded 
silty sands, silts, and clays containing a basal gravel 
layer. Although further analysis would be reguired to 
determine the exact nature of the alluvial soils underlying 
the site, we expect (from other project experience) that 
the alluvial soil consist of interbedded river and embayment· 
deposits, and that, in part, they are potentially compressible. 

CONCLUSIONS 

Based on our field investigation, in our opinion, 
the site is suitable for development, but special treatment 
of near-surface soils and underlying trash fill areas may be 
necessary, depending on the proposed development. 

The major hazards associated with development on or 
near sanitary landfills are settlement; contamination of 
potable ground water supplies by leachates; nuisance odors; 
and migration and concentration of explosive methane gas. 

The hydraulic fill, trash fill, and underlying alluvial 
materials are all compressible. We expect that any signifi
cant structures would _have to be supported on the al~uvial 
material below the trash fill. We further expect that, 
depending on the nature of such structures, they could be 
pile supported or supported on shallow foundations if the 
area is surcharged. The potential for liquefaction during 
an earthquake should also be studied. 

Migration of leachates below sanitary landfills can be 
a hazard in cases involving a relatively high water table 
and nearby water wells; however, the ground water underlying 
the subject sit-e (as well as the entire sanitary landfill 
extending several thousand feet to the west) consists of 
brackish sea water that is unsuitable for municipal or 
agricultural use. 
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Odors generated from sanitary landfills can pose 
economic problems as well as aesthetic problems, especially 
for a proposed hotel site. However, control of odors of 
this type can usually be accomplished relatively easily by 
maintaining a complete soil cover over the trash fill. 

In our opinion, gas generation from the trash fill 
would be a potential problem, particularly in building 
areas. Therefore, we recommended that suitable studies be 
made in connection with the proposed development of the site 
to provide input to a design to mitigate problems associated 
with gas generation. 

If you have any questions regarding our investigation 
or the proposed project, please give us a call. 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

i:::':.~~· 
R.E. 17553 

JEC/BRS/rs 

Attachments· 

(4} 



L E G E N D: 

INDICATES APPROXIMATE •••• LOCATION OF TEST PITS. 

v 
/:\7::~:> INDICATES APPROXIMATE 

·· 1:::::-:-:·:·::::-::::;:\ LOCATION OF TRASH ··;~;;;}-:;;;;;:..-· 
· FILL. 

,. INDICATES APPROXIMATE 
/~..... : LOCATION OF EXISTING " ,_ 

GROUND SURFACE 
CONTOUR. 

I 
,-' 

" I 

.- 25 

•• I 
I 
\ 

I 

/ 
/ 

' 

• 

' I 

,l 
I 

\ 

/ 
/ .....--~~- ..... 

_.,.,.- ....... - --
--- 15 ..:-..:- - ----

0 

( . ) 

250 500 

GRAPHIC SCALE (FEET) 

SITE PLAN 
THIRTY-FIVE ACRE PARCEL MISSION BAY PARK 

DRAWN BY: ch I CHECKED BY:ofl!;l PROJECT NO: 50143F-SI01 I DATE: 2-20-80 I FIGURE NO: 1 
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TABLE I 

SUMMARY OF TEST PITS 

r .. 
•. i Surface Thickness of 

Elevation Debth of Hydraulic 
(MSL Datum Trench Fill Thickness of 

Pit No. (feet) (feet) (feet) Trash Fill 

1 29 18 6.5 11.5+ ••• 2 23 17 3.5 13.5 
3 23 18 4 14 
4 26 18 4 14 
5 26 18 9 9 
6 22 18 6.5 11.5 
7 22 18 18 .. : 8 23 18 18 
9 25 18 16 2 

10 25 19 14 5 
11 24 20 20 
12 24 20 19.5 0.5 
13 24 20 20 ., .• 14 24 20 15 5 
15 18 19 13 6 
16 17 19 13 6 
17 18 20 6 7 
18 18 20 19 
19 31 19 6.5 12.5 •• 20 27 19 12 7 
21 24 20 20 
22 24 19 20 
23 24 20 20 

• 
•• 

• • 
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Ill 

Indicates approximate location 
a{ Test Baring previously 
reported in project number 
577Z1V-SI07. 

Indicates approximate location 
a{ Test Pit previously 
reported in project number 
571Z7V-SI07. 

ffi Indicates approximate location 
a{ gas monitoring well paints 
previously reported in project 
number 511Z1V-SI01 • 

/Indicates approximate contours 
,.--" a{ trash (ill thickness inferred 

/ {rom Borings and Test Pits. 

---• Indicates approximate boundary 
a{ trash {ill inferred from old ' 
aerial photographs • .. 

0 ]00 liOO 

GRAPHIC SCALE (Feet} 

SITE PLAN 

RAMADA RENAISSANCE, MISSION BAY 

fiGUflll fita: 

53232S-SIO 7 

WOODWARO·CL YOE COIIISUL TAIIITS 
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location Boring Number Elevation 
DEPTH ..__T_ETST __ D_A..,T_A_~i-DTHE R SAMPLE IN r 
FEET •MC •oo •ac TESTS NUMBER 

SOIL DESCRIPTION 

.. 
-
-

·-
-

.-

12 110 65 Very dense, damp, brown silty sand (SM) 

.sz. 

WATE:LEVEL J 
At time of drilling or as indicated. 

SOIL CLASSIFICATION 
Soil Classifications are based on the Unified Soil Oassification System 
and indude color, moisture and consinency. Field descriptions haw been modified to reflect resulu of laboratory analyses wtlere 
appropriate. 

~DISTURBED SAMPLE LOCATION 
Obtained by collecting the· auger cuuings in a plastic or dorts bag . 

.__ __ DRIVE SAMPLE LOCATION 
MODIFIED CALIFORNIA SAMPLER 
Sample with recorded blows per foot was obtained with a Modified 
California drive sampler 12" inside diameter, 2.5" ouuide diameterl ·lined with sample tubes. The sampler was driven onto the soil at the 
bouom of the hole woth a 140 pound hammer falling 30 inches. 

SPLIT SPOON SAMPLER 
Sample wnth recordrd blo"s per foot ~as obtain~ wit~ 1 Spltt Spoon wampler (1-3/8" ;nsiae diameter. !" outsidr diameter) The sa~pler ~as driven into the sotl at the bottom of the nole with a 140 pound hA~r falling 30~. 

'-------INDICATES SAMPLE TESTED FOR OTHER PROPERTIES GS- Graon Sin Dinributoon CT- Consolodauon Test 
LC- Laboratory Compactoon UCS- Unconfined Compression Test 

Test SDS- Slow Direct Shear Test PI - Atterberg Limits Test OS- Direct Shear Ten 
ST- Loaded Swell Test TX- Triaxial Compression Test 
CC- Confined Compression 'R'- A-Value 

Test 
NOTE: In thos cot'umn the results of these tests may be r~orded 

where applicable • 
"'----------BLOW COUNT 

Number of blows ~dl!d to advance sampler one foot or as indocated. 
'----------------- DRY DENSITY 

Pounds per Cubic Foot 
'-------------- MOISTURE CONTENT 

Percent of Dry Weight 

NOTES ON FIELD INVESTIGATION 
1. REFUSAL indiatet the inability to extend exc.avauon. practically, 

woth ~uip,..,.nt being ullltd in the onwstigauon • 

KEY TO LOGS 
MISSION BAY PARK RESORT 

DRA~ BY: mrk I DUCKED t(v: .1. j rRO.JECT NO: 51121V-SI01 I DATE: 4-21-81 j FIGURE NO: A-1 I 

WOOOWAAD·Cl YDE CONSULTANTS 
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DEPTH TEST DATA 
- IN 
FEET •Me •DD •ac 

. 

11 

5-

-

10-

15-

20-

25-

-

3() 

8 

5 

40. 

•oTHER SAMPLE 
TESTS NUMBER 

1-1 

o.<>•J .:o . ., . 
GS,PI 1-2 [ 

Boring 1 

SOIL DESCRIPTION 

Moist, dark gray silty fine sand 
HYDRAULIC FILL 

Moist, black organic landfill predominatly 
pieces of wood with small amounts of paper, 
gravel, and other miscellaneous trash in a 

. matrix of silty sand to sandy silt 
TRASH FILL 

Strong gas smell when removing augers 

Gravels 

Wet to saturated, dark gray to black, silty 
fine sand organic with pieces of wood 
and debris; micaceous 

1 1'.~----------T_RA_S_H_F_IL_L _______ _ 

GS 1-3 II 
Loose, saturated, gray silty fine sand (SM-SP) 
to dark gray sandy silt (ML); micaceous 

ALLUVIAL DEPOSITS 

Very loose to loose, saturated, dark gray 
silty fine sand to fine sandy to clayey silt 
(SM-ML) trace to roots and shell fragments; 
micaceous ALLUVIAL DEPOSITS 

"For description of symbols, see Figure A-1 Continued on Next Paqe 

LOG OF TEST BORING 1 
MISSION BAY PARK RESORT 

DRAWN BY: sh I CHECKED~~ PROJECT NO: 51121V-SI01 1 DATE: 4-17-81 I FIGURE NO: A-2 
I 

WOODWARD-ClYDE CONSULTANTS 
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Boring 1 (Continued) 

65 

13 1-9 

70 

75 

Denser 

32 1-10 

so-L--~--~----~ 

"For description of symbols, see Figure A-1 
Continued on Next Page 

LOG OF TEST BORING 1 (Cont'd) 
MISSION BAY PARK RESORT 

-""' 
DRAWN BY: sh I CHECKED a{: J~ PROJECT NO: 51121V-SI01 J DATE: 4-17-81 I FIGURE NO: A-3 

WOODWARD·Cl YDE CONSULTANTS 
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85 

16 24 GS,PI 1-11 

90 

95 

16 1-12 

1 

Boring 1 ·(continued) 

SOIL DESCRIPTION 

Continued loose to medium dense, saturated 
dark gray silty fine sand (SM-SP) with 
intermitted layers of fine sandy to clayey 
silt (ML); micaceous 

ALLUVIAL DEPOSITS ' 

Very stiff, saturated, dark gray sandy clay 
(CL) ALLUVIAL DEPOSITS 

Medium dense, saturated, dark gray silty 
very fine sand to sandy silt(SM-ML); 
micaceous ALLUVIAL DEPOSITS 

Bottom of Hole 

•for description of symbols, see Figure A-1 

DRAWN BY: 

LOG OF TEST BORING 1 (Cont'd) 
MISSION BAY PARK RESORT 

sh I CHECKED sv(J.-wj PROJECT NO: 51121V-SI01 J DATE: 4-17-81 I FIGURE NO: A-4 
I 

WOODWARD-CLYDE CONSULTANTS. 
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2/18 2-1 

5 

8 2-2 

10 

15 

20 

25 

22 2-3 

30 

6 2-4 

35 

40 
•For description of symbols, see Figure A-1 

Boring 2 

SOIL DESCRIPTION 

Damp, dark gray very fine silty sand to 
sandy silt 

HYDRAULIC FILL 

Damp, gray, silty clay to clayey silt 
HYDRAULIC FILL 

Gravels 

Damp to moist, gray to black, silty fine 
sand containing trash, asphalt, 
concrete, tires, wood, plastic, paper, 
and gas smell TRASH FILL 
Gravels 

Medium dense, ·saturated, dark gray to black 
silty fine sand (SM); micaceous 

ALLUVIAL DEPOSITS 

Loose to firm, saturated, dark gray to black 
clayey silt to silty clay (ML-CL); micaceous 

ALLUVIAL DEPOSITS 

Continued on Next Page 

'LOG OF TEST BORING 2 
MISSION BAY PARK RESORT 

DRAWNBY: sh I CHECKED~: .1.......1 PROJECTNO:Sll21V-SI01 I DATE: 4-17-81 I FIGURE NO: A-5 

WOODWARD-CLYDE CONSULTANTS 
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Boring 2 (Continued) 

DEPTH TEST DATA •OTHER SAMPLE SOIL DESCRIPTION 
IN 

TESTS NUMBER FEET •Me •DD •Be 

Loose to medium dense, silty fine sand (SM) 
interbedded with sandy to clayey silt (ML); 

2/6" 2-5 Ill: 
micaceous ALLUVIAL DEPOSITS 50 LL=46 

PI=l5 
II 

45- II 
II 
II -~ 

f ~ , 
" ~ ~ " " ·~ ~ 

55 -

I~ 

' 

60-

10 2-6 I 
65 -

lr " ~ ' 

h 75 -

80-

25 2-7 I ) 

85 -

I~ 

90 

•For description of symbols, see Figure A-1 Continued on Next Page 

LOG OF TEST BORING 2 (Cont'd) 
MISSION BAY PARK RESORT 

DRAWN BY: sh ( CHECKED~: J.....l PROJECT NO: 51121V-SI01 I DATE: 4-17-81 J FIGURE NO: A-6 
1 

WOODWARD-CLYDE CONSULTANTS 
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Boring 2 (Continued) 

SOIL DESCRIPTION 

Dense, saturated, gray brown silty medium 
to coarse sand (SM); micaceous 

ALLL~IAL DEPOSITS 

Scattered basal gravels 

Cobbles 

Refusal 

• For description of symbols, see Figure A -1 

LOG OF TEST BORING 2 (Cont'd) 
MISSION BAY PARK RESORT 

DRAWNBY: sh ( CHECKEoaX;_\.-.,...,1 PROJECTN0:51121V-SI01 1 DATE: 4-17-81 I FIGURE NO: A-7 
I 

WOODWARD-CLYDE CONSULTANTS 
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Boring 3 · 

• DEPTH •OTHER SAMPLE SOIL DESCRIPTION IN 
TESTS NUMBER ·- FEET 

Damp, gray silty medium to coarse sand 
with shell fragments 

HYDRAULIC FILL 23 GS,PI 3-1 

• 5 
Damp, black silty to fine sandy clay 

HYDRAULIC FILL 
29 3-2 

Gravels 

• 10 

14 3-3 Damp, black, sandy to clayey silr 
containing trash; newspapapers, etc., 
gas smell 

15 
TRASH FILL 

• • 20 

.. 25 

•• 30 

40 3-4 

• 35 

• 40 ...._ _ __,j, __ .__-1.-__ ..,.~,..._ 

• • For description of symbols, see Figure A -1 

Dense, saturated, gray to black, silty fine 
to- medium sand (SM) alternating with sandy 
silt (ML); micaceous 

ALLUVIAL DEPOSITS 

Continued on Next Page 

LOG OF TEST BORING 3 
MISSION BAY PARK RESORT 

• DRAWNBY: sh I CHECKEDai___.kl PROJECTNO: 51121V-SI0l I DATE: 4-17-81 I FIGURENO:A-8 r 

WOODWARD-CLYDE CONSULTANTS 



• 

• DEPTH 
IN r---,---~--~ 

• FEET 

• 45 

• so 

10 

• 55 

• • 75 

• 80 

34 

•• 85 

• 95 

• 100 

• •For description of symbols, see Figure 

3-5 

3-6 

A-1 

Boring 3 (Continued) 

SOIL DESCRIPTION 

(Continued) dense, saturated, gray to black 
silty fine to medium sand (SM) alternating 
with sandy silt (ML); micaceous 

ALLUVIAL DEPOSITS 

Loose, saturated, black to gray silty fine 
to medium sand to sandy to clayey Bilt (SM-ML) 
micaceous ALLUVIAL DEPOSITS 

Becoming denser 

Gravel and cobbles 

Continued on Next Page 

LOG OF TEST BORING 3 (Cont'd) 
MISSION BAY PARK RESORT 

• DRAWNBY: sh L CHECKEDBT: lru..l PROJECTNO: 51121V-SI01 I DATE: 4-17-81 I FIGURENO:A-9 
I 

WOODWARD-CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

•• 
• 

•·· 

• 

• • 
• 

Boring 3 (Continued) 

DEPTH 
IN ~--~----r---~ SOIL DESCRIPTION FEET 

55 3-7 

105 21 GS,PI 3-8 

llO 

Very dense, saturated, brown silty medium 
to coarse sand (SM-SP) interbedded with 
stiff to hard, saturated, dark brown sandy 
clay (CL) with gravels 

TERTIARY/QUATERNARY 
Cemented layers SEDIMENTARY DEPOSITS 

Gravels and cobbles 

Refusal 

• For description of symbols, see Figure A -1 

DRAWN BY: 

LOG OF TEST BORING 3 (Cont'd) 
MISSION BAY PARK RESORT 

sh I CHECKEDS.v:l""" I PROJECTN0:51121V-SI01 J DATE: 4-17-81 I FIGURE NO: A-10 
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• 

• • 

• 

• 

• 

• e 

• 

•• 

• 

• • 
• 

Boring 4 

DEPTH •OTHER SAMPLE SOIL DESCRIPTION IN 
TESTS NUMBER FEET 

Damp, gray brown silty medium to coarse 
sand 

50 73 16 DS: 4-1 HYDRAULIC FILL 
!ZJ=Qo 
C=440 

5 psf 

31 GS 4-2 

10 
Loose to medium dense, saturated, black to 
gray silty fine sand to sandy silt; micaceous 

HYDRAULIC FILL 
38 81 11 GS,PI 4-3 

15 

6 4-4 

20 

Very dense, saturated, black silty fine to 
medium sand ; ·micaceous 

HYDRAULIC FILL 
21 102 64 GS,PI 4-5 

SDS 
25 

Very dense, saturated, black silty fine to 
medium sand (SM) ; m.~~.:~.ceous 

ALLUVIAL DEPOSITS 

30 

60 4-6 

35 

40 _._ _ __. __ .....__ ......... _ 

"For description of symbols, see Figure A-1 Continued on Next Pag~ 

LOG OF TEST BORING 4 
MISSION BAY PARK RESORT 

DRAWNBY: sh 1 CHECKEDaY:~.d PROJECTN0:51121V-SI01 j DATE: 4-17-81 l FIGURENO: A-ll 
r 
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• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Boring 4 (Continued) 

DEPTH TEST DATA i•OTHER SAMPLE SOl L DESCRIPTION IN 
•Me •DD •ac TESTS NUMBER FEET 

Very dense, saturated, black silty fine 

~ 1\ 
to medium sand (SM) ; micaceous 

56 69 33 GS,PI 4-7 ALLUVIAL DEPQSITS 
CT, 

Medium dense.to very dense, saturated, UCS= blac 
45- 1760 fine.sandy to clayey silt (ML) interbedded 

k, 

with silty fine to medium sand (SM) ; •, 
•' .._:\:· psf 

50- I 

70 

55-

60-

25 

65-

70-

75-

8 0 

•for description of symbols, see Figure 

.micaceous ALLUVIAL DEPOSITS 

4-8 I 

~ Becoming looser 

4-9 I 

~ Becoming denser 

Continued on Next Page 
A-1 

LOG OF TEST BORING 4 (Cont'd) 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED .V:.b), I PROJECT NO: 51121 v-SI01 I DATE: 4-17-81 I FIGURE NO: A-12 
I 

WOODWARD-CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

DEPTH t---T_Er-S_T_D_A_Tr-A----4*0THER SAMPLE IN 
FEET *MC *DD *BC TESTS NUMBER 

85-

-

90-

-
95-

100-

105-

-

110-

115-

120-

91 GS,PI 4-10 a 

4-11 L~ 
~ 

•For description of symbols, see Figure A-1 

Boring 4 (Continued) 

SOIL DESCRIPTION 

Medium dense to very dense, saturated, 
black, fine sandy to clayey silt (ML) 
interbedded with silty fine to medium 
sand (SM); micaceous 

ALLUVIAL DEPOSITS 

Hard, saturated, brown silty to fine 
sandy clay (CL-CH) TERTIARY/QUATERNARY 

SEDIMENTARY DEPOSITS 

Very dense, saturated, brown silty medium 
to coarse sand (SM) TERTIARY/QUATERNARY 

SEDIMENTARY DEPOSITS 

Bottom of Hole 

LOG OF TEST BORING 4 (CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED.1jY: k _I PROJECT NO: 51121V-SI01 I DATE: 4-17-81 l FIGURE NO: A-13 
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• 

• • 
14 5-l 

• 5 

20 5-2 

• 10 

• 15 

. e 20 

• 25 

•• 30 

55 5-3 

• 35 

• 40~--~--~--~-

• •For description of symbols, see Figure A-1 

-

Boring 5 

SOIL DESCRIPTION 

Damp, brown, silty fine to medium sand 
to sandy silt (SM-HL); micaceous 

HYDRAULIC FILL 

Gravels 

Becoming softer 

Medium dense, saturated, black, sandy to 
clayey silt (ML); micaceous 

ALLUVIAL DEPOSITS 

Dense to very dense, saturated, gray 
silty sand (SM); micaceous 

ALLUVIAL DEPOSITS 

Continued on Next Page 

LOG OF TEST BORING 5 
MISSION BAY PARK RESORT 

• DRAWN BY: mrk I CHECKED B~: J..~cl PROJECT NO: 51121 V-SI01 I DATE: 4-17-81 l FIGURE NO: A-14 
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• 

• • 

•• 

• 

• 

• e 

• 

•• 

• 

• • 
• 

45 

65 

20 

70 

85 

8/6" GS 

90 

'~ 

95 

4/6" 

100 

105 

• For description of symbols, see Figure A -1 

5-4 

.. -: 

.:r 

5-5 

5-6 

Boring 5 (Continued) 

SOIL DESCRIPTION 

Alternating layers of very dense, saturated, 
gray to black, silty fine to medium sand 
(SM) to sandy to clayey silt (ML) 

ALLUVIAL DEPOSITS ·-

4" shell layer 

Very dense, saturated, brown to gray 
silty medium to coarse sand (SM) with 
scattered gravels and cobbles 

BASAL ALLUVIAL GRAVELS 

Cemented layer. 

Gravels 

Refusal 

LOG OF TEST BORING 5 (CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED ~~d PROJECT NO: 51121 V-SI01 I DATE: 4-17-81 ( FIGURE NO: A-15 
1 
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• 

• • 

• 

• 

• 

• e 

• 

•• 

• 

• • 
• 

DEPTH t---T-Er-ST_D_A_Tr-A-~·DTHER SAMPLE IN 
FEET •Me •DD •Be TESTS NUMBER 

5-

26 6-1 -
-

lQ-

15-

5 * 

20-

I 

I 
6-2 [ 

25-

30-

35-

39 6-3 1 
40~----~--~--~---

•For description of symbols, see figure A-1 

J 

1 

Boring 6 

S 0 I L DES C R I P T 1.0 N 

Damp, gray, silty medium sand; 
micaceous HYDRAULIC FILL 

Damp to moist, gray to black, sandy to 
clayey silt; micaceous 

HYDRAULIC FILL 

Damp, gray to black, silty fine sand 
to sandy to clayey silt; micaceous 

Soft layer HYDRAULIC FILL 

*Lost sample 

Medium dense, saturated, black, very fine 
sandy to clayey silt (ML) interbedded with 
silty fine sand (SM); micaceous with 
scattered shell fragments 

ALLUVIAL DEPOSITS 

Becoming dense 

cont1nued on Next Page 

LOG OF TEST BORING 5 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED~ ... J PROJECT NO: .51121V-SIOll DATE: 4-17-81 I FIGURENO:A-16 
I 
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• 

• • 

• 

• 

• 

•• 
•• 

• 

• 

• • 
• 

Boring 6. (Continued) 

DEPTH TEST DATA •oTHER SAMPLE SOl L DESCRIPTION IN 
TESTS NUMBER FEET •Me •DD •ac 

45-

-

so-

ss-

6Q-

16 

65-

70-

75-

80-

•for description of symbols, see Figure A-1 

(Continued) medium·dense, saturated, black, 
very fine sandy to clayey silt (ML) inter-
bedded with silty fine sand (SM); micaceous 
with scattered shell fragments 

1 Becoming softer 

6-4 I 

Bottom of Hole 

LOG OF TEST BORING 6 (CONT'D) 
MISSION BAY PARK RESORT 

ALLUVIAL DEPOSITS 

DRAWN BY: mrkl CHECKED Jtf:J,u.l PROJECT NO: 51121V-SI01 I DATE: 4-17-81 I FIGURE NO: A-17 
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• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

Boring 7 

DEPTH TEST DATA 
i•~:~~R SAMPLE SOIL DESCRIPTION IN 

'MC 'DO 'BC NUMBER FEET 

7-2 Very loose, moist, brown to gray fine 

1 
sandy silt to silty sand; micaceous 

4 7-1 HYDRAULIC FILL 

5- 4 7-3 I 

\l 
lQ- -- Medium dense to dense, saturated, black 23 7-4 I to gray silty fine sand (SM) to sandy 

silt (ML); micaceous ALLUVIAL DEPOSITS 

15-

67 7-5 I 
20-

7-6 r 
Bottom of Hole 

25-

30-

35-

-40 
•for description of symbols, see Figure A-1 

-
LOG OF TEST BORING 7 

MISSION BAY PARK RESORT 

DRAWN BY: mrk j CHECKED BY:~k I PROJECT NO: 51121V-SIOll DATE: 4-17-81 I FIGURE NO: A-18 
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• 

• • 

• 

• 

• 

•e 

• 

•• 

• 

• • 
• 

Boring 8 

DEPTH TEST DATA 
SAMPLE i•~:~R SOIL DESCRIPTION IN 
NUMBER FEET •Me •DD •Be 

3 

s-
. 

16 -

10-

24 

15-

21 

20-

8 

25-

51 

30-

35-

40-

•For description of symbols, see Figure A-1 

,...._ 
Loose to medium dense, moist, dark gray 

8-2 silty fine sand to sandy silt; micaceous 
8-1 ~ HYDRAULIC FILL 

8-3 

8-4 

8-5 

8-6 

8-7 

I 
J 

Moist, to wet, dark gray black silty 
fine sand containg trash: wood, plastic, 
paper and organic matter 

\J TRASH FILL 

I -

I 

I 

Very dense, saturated, dark gray silty 
fine sand (SH) ; micaceous 

: 
ALLUVIAL DEPOSITS 

Bottom of Hole 

LOG OF TEST BORING 8 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED ~ .. 1 PROJECT NO: 51121V-SI011 DATE: 4-17-81 I FIGURE NO: A-19 
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• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Boring 9 

DEPTH TEST DATA 
·~:~~R SAMPLE SOIL DESCRIPTION IN 

'MC 'DO 'BC NUMBER FEET 

GS,PI 
r- Loose to medium dense, moist, "R"LC 9-2 gray, . ST Ll 

silty fine sand to sandy silt with 
24 9-1 shell fragments 

HYDRAULIC FILL 

5-

- 19 9-3 I 
10_ 

Mo.l.st, black to dark gray, silty fine 
sand with trash: wood, plastic, roots 
with strong gas smell 

TRASH FILL -
15-

20-

'\1 
25- --

30-
.. -~-·· . .. 

I Dense, saturated, gray, silty fine sand 
39 9-4 (SM); micaceous ALLUVIAL DEPOSITS 

35- Bottom of Hole 

40 -
• For description of symbols, see Figure A -1 

LOG OF TEST BORING 9 
MISSION BAY PARK RESORT 

DRAWNBY: mrk I CHECKED~,l PROJECTNO: 51121V-SI01 j DATE: 4-17-81 I FIGURENO: A-20 
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• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

DEPTH 
IN r----r----~--~ 

FEET 

12 

5 

11 

10 

15 

20 

20 

25 

52 

30 

35 

SAMPLE 
NUMBER 

10-1 

10-,.2 

10-3 

10-4 

Boring 10 

SOIL DESCRIPTION 

Loose to medium dense, moist, brown 
silty fine sand; micaceous 

HYDRAULIC FILL 

Moist to wet, dark gray to black, silty 
sand with trash: wood, plastic, glass, 
etc. TRASH FILL 
Gas odor 

Becoming saturated 

Loose to medium dense, saturated, gray 
interbedded layers of silty fine sand (SM) 
and. sandy to clayey.silt (ML); micaceous 

ALLUVIAL DEPOSITS 

40~--_.--~~--~--~~---

•For description of symbols, see Figure A-1 
Continued on Next Page 

LOG OF TEST BORING 10 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED I(Y: .1...... J PROJECT NO: 51121V-SIOll DATE: 4-17-81 I FIGURE NO: A-21 
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• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• 

• 

DEPTH 
IN ~--~--~--~ 

FEET 

45 

50 

55 

60 

Boring 10 (Continued) 

SOIL DESCRIPTION 

(Continued) loose to medium dense, 
saturated, gray, interbedded layers of 
silty fine sand (SM) and sandy to clayey 
silt (ML) micaceous 

ALLUVIAL DEPOSITS 

65~---+--~~--+---~~-----P 
Bottom of Hole 

70 

75 

80 

•For description of symbols, see Figure A-1 

LOG OF TEST BORING 10 (CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: rnrk J CHECKED sf:~~~ PROJECT NO: 51121 V-SI01( DATE: 4-17-81 ( FIGURE NO: A-22 
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• 

• • 

• 

• 

• 

• 

• • 
• 

DEPTH TEST DATA 
·~:~~R IN 

*MC *DD •Be FEET 

LC,DS: 
22 95 i!i'=240. 

iC=320 
psf 

1ST 
8 ~L=50 

5- IPI=29 

-

10-

15-

35-

SAMPLE 
NUMBER 

11-1c 

u-2 I 

11-31 

Boring 11 

SOIL DESCRIPTION 

Loose, moist, dark gray sandy to clayey 
silt; micaceous 

HYDRAULIC FILL 

Moist to wet, black, silty fine sand to 
sandy silt with trash: wood, plastic, 
wire, paper 

TRASH FILL 

J Very strong gas smell 

•For description of symbols, see Figure A-1 

LOG OF TEST BORING 11 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED Br:l.-w..l PROJECT NO: 51121V-SI01 I DATE: 4-17-81 I FIGURE NO: A-23 
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• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Boring 12 

DEPTH TEST DATA •oTHER SAMPLE SOIL DESCRIPTION IN 
TESTS NUMBER FEET •Me •DD •Be 

12-1[ 
Loose to medium dense, moist, light brown 
to gray silty fine sand; micaceous 

HYDRAULIC FILL 
14 12-2 1 

5-

25 12-3 1 
10 

Bottom of Hole 

15-

··- - ·-·-- . 

Boring 13 

DEPTH TEST DATA •oTHER SAMPLE SOIL DESCRIPTION IN TESTS NUMBER FEET •MC •DD •Be 

Loose, moist, brown to gray silty fine 
"R" 13-1[ 

sand with some silt: micaceous 
HYDRAULIC FILL 

5- 6 13-2 1 

10- 5 13-3 1 

11 Becoming more silty 

5 13-4 1 
15 

Bottom of Hole • For description of symbols, see Figure A -1 

LOG OF TEST BORINGS 12 AND 13 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED B'{: ~l I PROJECT NO: 51121V-SI011 DATE: 4-17-81 I FIGURE NO: A-24 
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• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Boring 14 

DEPTH TEST DATA •oTHER SAMPLE SOl L DESCRIPTION IN TESTS NUMBER FEET •Me •oo •Be 

..-- Loose to medium dense, moist; light brown 14-1. to gray, silty fine tn medium sand; .. 

...._ micaceous HYDRAULIC FILL 

5-
27 14-2 1 

10 
20 14-3 I 

- Bottom of Hole 

-
15-

20-

25-

30-

35-

40 -
• For description of symbols, see Figure A-1 

LOG OF TEST BORING 14 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED~~~ PROJECT NO: 51121V-SI01( DATE: 4-17-81 I FIGURE NO: A-25 
I 

WOODWARD-CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Boring 15 

DEPTH TEST DATA •oTHER SAMPLE SOIL DESCRIPTION IN TESTS NUMBER FEET •Me •DD •Be 

Loose to medium dense, moist, gray 
interbeds of silty fine sand and sandy 
silt; micaceous HYDRAULIC FILL 

10 15-1 1 
5-

-
15-2 1 5 

10-

5 15-3 1 -
15-

7 15-4 1 
20-

'V --
13 15-5 I 

25-

9 15-6 I 
30 

of Hole Bottom 

35-

40 -
•For description of symbols, see Figure A-1 

LOG OF TEST BORING 15 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED s~l PROJECT NO: 51121V-SIOlJ DATE: 4-17-81 I FIGURE NO: A-26 
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• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

DEPTH 
IN t---~----~--~ 

FEET 

LL=79 

SAMPLE 
NUMBER 

Boring 16 

SOIL DESCRIPTION 

Loose, moist, light brown silty fine 
sand; micaceous HYDRAULIC FILL 

65 4 PI=47 16-1 
Loose, moist, dark gray, sandy silt to 
sandy clay; micaceous 

HYDRAULIC FILL 
5 

16-2 

Loose to medium dense, light brown to gray 
interbeds of silty fine sand and sandy 
silt to clay; micaceous 

HYDRAULIC FILL 
10 

9 

15 

19 

20 

25 

* 
30 

35 

53 * GS 

• For description of symbols, see Figure A -1 

16-3 

16-4 

16-5 
pumping water, inaccurate blow 

Medium dense, saturated, dark gray 
sandy clay and silt (ML-CL); micaceous 

ALLUVIAL DEPOSITS 

Medium dense to dense, saturated, light 
brown to gray silty fine to coarse sand 
(SM-SP) with scattered gravels and pebbles 

ALLUVIAL DEPOSITS 

Continued on Next Page 

LOG OF TEST BORING 16 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED a.v:)u,._J PROJECT NO: 5ll21V-SI01 T DATE: 4-17-81 I FIGURE NO: A-27 
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• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

45 

50 

55 

60 

65 

70 

75 

80 

50/4' 16-7 

Boring 16 {Continued) 

SOIL DESCRIPTION 

Medium dense to dense, saturated, light 
brown to gray silty fine to coarse sand 
{SM-SP) with scattered gravels and pebbles 

ALLUVIAL DEPOSITS 

Becoming very dense 

Dense, saturated, dark gray, fine sandy 
silt {ML); micaceous ALLUVIAL DEPOSITS 

•For description of symbols, see Figure A-1 

LOG OF TEST BORING 16 {CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED s'( lui PROJECT NO: 51121 V-5!01 I DATE: 4-17-81 I FIGURE NO: A-28 
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• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

DEPTH •oTHER IN TESTS FEET 

4 

5 

10 

5 

15 

20 

33 

25 

30 

14 

35 

40~--~----._--~--

SAMPLE 
NUMBER 

17-1 

17-2 

17-3 

17-4 

17-5 

Boring 17 

SOIL DESCRIPTION 

Loose, moist, gray, fine sandy silt and 
clay with some silty sand 

HYDRAULIC FILL 

Dense, saturated, light gray silty fine 
to medium sand (SM-SP) 

ALLUVIAL DEPOSITS 

Stiff, saturated, dark gray sandy silt 
and clay (ML-CL); micaceous 

ALLUVIAL DEPOSITS 

Continued on Next Page 
•For description of symbols, see Figure .ZI.-1 

LOG OF TEST BORING 17 
MISSION BAY PARK RESORT 
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• 

• 

• 

•e 

• 

• 

• 

• • 
• 

Boring 17 (Continued) 

DEPTH TEST DATA •OTHER SAMPLE SOIL DESCRIPTION IN TESTS NUMBER FEET •Me •DD •Be 

~ Stiff, saturated, dark gray, sandy silt 
and clay (ML-CL); micaceous 

ALLUVIAL DEPOSITS 

64 17-6 I~ 45-
~ 

:" 

; 
~ 

so- ; 
It ;. Shell fragments 

~ 

29 17-7 1~ 
55 

Bottom of Hole 

60-

. 
65-

70-

75-

80 -
"for description of symbols, see Figure A-1 

LOG OF TEST BORING 17 (CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED B't:~l PROJECT NO: 51121V-SI01 J DATE: 4-17-81 I FIGURE NO:J1-30 
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• 

• 

• 
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• 

• 

• 

• • 
• 

DEPTH 
IN ~--~----~--~ 

FEET 
SAMPLE 
NUMBER 

Boring 18 

SOIL DESCRIPTION 

Loose, moist, light brown silty fine 
sand; micaceous with shell fragments 

HYDRAULIC FILL 

43 2 GS,PI 18-1 
Soft, moist, gray, fine sandy silt to 
sandy clay; micaceous 

5 

10 67 

15 13 

9 
20 

16 
25 

30 20 

35 

40 ...1---.L..-....j,. 

"For description of symbols, see Figure A-1 

18-2 

18-3 

18-4 

18-5 

18-6 

HYDRAULIC FILL 

Very dense, moist, light brown silty fine 
to medium sand. (SM) ALLUVIAL DEPOSITS 

Loose to medium dense, moist, gray 
interbeds of silty fine sand (SM) and 
fine sandy silt and clay (ML-CL); 
micaceous with occasional shell 
fragments ALLUVIAL DEPOSITS 

Becoming saturated 

Continued on Next Page 

LOG OF TEST BORING 18 
MISSION BAY PARK RESORT 
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• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

DEPTH 
IN r---,----r--~ 

FEET 

45 

50 

65 

70 

85 

90 

95 

Boring 18 (Continued) 

SOIL DESCRIPTION 

Loose to medium dense, moist, gray, 
interbeds of silty fine sand (SM) and 
fine sandy silt and clay (ML-CL); 
micaceous with occasional shell fragments 

ALLUVIAL DEPOSITS 

Very dense, saturated, dark brown clayey 
sand to sandy clay (SC-CL) 

TERTIARY/QUATERNARY 
SEDIMENTARY DEPOSITS 

Very dense, saturated, brown medium to 
coarse sand (SP-SW) with gravels and 
pebbles TERTIARY/QUATERNARY 

SEDIMENTARY DEPOSITS 

Continued on Next Page 
• For description of symbols, see Figure A_ 1 

LOG OF TEST BORING 18 (CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: !llrk I CHECKED a(~ I PROJECT NO: 51121 V-SI01 I DATE: 4-17-81 I FIGURE NO: A-3L 
I 
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DEPTH 
IN ~--~---T--~ 

FEET 

4/6 
105 

SAMPLE 
NUMBER 

18-11 

Boring 18 (Continued) 

SOIL DESCRIPTION 

Very dense, saturated, brown medium to 
coarse sand (SP-SW) with gravels and 
pebbles 

gradually changing to 

Very dense, saturated, brown silty to 
clayey sand (SM-SC) less gravelly 

TERTIARY/QUATERNARY 
SEDIMENTARY DEPOSITS 

110~---4----~--+-----~----4 

115 

120 

125 

130 

135 

140 

•for description of symbols, see Figure A-1 

Bottom of Hole 

LOG OF TEST BORING 18 (CONT'D) 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED B~l PROJECT NO: 51121 V-SI01 J DATE: 4-17-81 I FIGURE NO: A-33 
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DEPTH TEST DATA *OTHER IN 
TESTS FEET *MC *DD •ec 

8 
5-

12 

20-

25-

SAMPLE 
NUMBER 

19-1 [ 

19-2 I 

19-3 1 

Boring 19 

SOIL DESCRIPTION 

Loose, moist, light brown silty fine sand; 
micaceous 

HYDRAULIC FILL 

Loose, moist, gray fine sandy silt and 
clay; micaceous 

HYDRAULIC FILL 1"-1'\. 
~----------------------------------------

I~ 

Medium dense, moist, light brown to gray 
silty fine sand; micaceous 

HYDRAULIC FILL 

Medium dense, damp, gray fine sandy silt 
and clay (ML-CL) with interbeds of silty 
fine sand (SM); micaceous 

ALLUVIAL DEPOSITS 

30-r---+--~~--~--~------~~--------------------------------------------Bottom of Hole 

35-

40-

• For description of symbols, see Figure A -1 

LOG OF TEST BORING 19 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED e...,("~J PROJECT NO: 51121V-SI01 I DATE: 4-17-81 I FIGURE NO: .l\-34 
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Boring 20 

DEPTH TEST DATA •OTHER SAMPLE SOIL DESCRIPTION IN TESTS NUMBER FEET •MC •DD •Be 

- Loose to medium dense, moist, light brown 
"R" 20-1 

silty fine sand with shell fragments 
HYDRAULIC FILL ....__ 

18 20-2 1 
5- -

Loose, moist, gray, fine sandy silt; -
20-3 1 micaceous HYDRAULIC FILL 

6 
10 

Bottom of Hole 

15-

20-

25-

--

3o-

35-

40-

•For description of symbols, see Figure A-1 

LOG OF TEST BORING 20 
MISSION BAY PARK RESORT 

DRAWN BY: mrk I CHECKED B~l PROJECT NO: 51121V-SI01 I DATE: 4-17-81 I FIGURE NO: A-35 
I 
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APPENDIX F 

GEOPHYSICAL MEASUREMENTS 

F-1 INTRODUCTION 

A geophysical survey was performed at the Mission Bay 
landfill during the period from September 1 to September 5, 
1983. The purpose of the survey was to delineate 
representative areas having the highest probability of 
containing metal drums and contamination. Two geophysical 
techniques were u~ed: Magnetic and electromagnetic (EM). 
Magnetic readings were obtained at a spacing of 50 feet on a 
500-foot grid in the western portion of the landfill, and on a 

:·, 

250-foot grid in th~ eastern 35-acre parcel. The EM readings 
were obtained along· the same grid and monitored continuously 
between discrete measurement points spaced 10 feet to 30 feet 
apart, depending on the variability of the readings. The 
purpose of the grid was to obtain sufficient representa'tive 
site coverage to form a basis for assessing overall site 
conditions. The results of the geophysical surveys are shown 
on Figure 1 . 

F-2 MAGNETIC MEASUREMENTS 
Magnetic measurements were obtained using an EG&G 

Geometries Model 816 magnetometer. The magnetometer was used 
to assess the presence and magnitude of ferrous metal objects 
within the instrument's detection range. Magnetic data are 
interpreted by noting the location and characteristics of 
readings which are unusual or anomalous with respect to the 
normal range of values of a site. The size of the magnetic 
anomaly associated with an object depends on its size, weight, 
and magnetic moment. A typical metal drum should cause a 20 to 
40 nanotesla (nT) or gamma anomaly when buried ten feet deep, a 
5 to 10 nT anomaly when buried 20 feet deep, and a 1 to 3 nT 
anomaly when buried 30 feet deep. The effect of multiple 

F-1 
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drums is cumulative. Thus, under conditions that could be 
encountered at the Mission Bay site detection of perhaps a few 
to several drums buried about 20 feet deep, a 10 to 20 nT 
anomaly would be expected. In addition, the presence of 10 to 
20 drums would normally cause an anomaly of over 100 nT. 

The ferrous metal normally present in municipal trash 
causes variations in the magnetic field which are not 
necessarily related to drums. Examination of the survey 
results shows that variations of 15 to 20 nT or more commonly 
occur between adjacent readings within the confines of the 
landfill. This also corresponds to the anomaly magnitude 
expected from the presence of a few to several drums. This 
level of magnetic variation was considered a "moderate magnetic 
anomaly" in Figure 1. 

Outside the landfill the variation was generally around 
5 nT and normally less than 10 nT, identified in Figure 1 as 
"no significant magnetic anomaly." Variations of 80 to 100 nT, 
or more, occasionally occur on the site and have been 
designated in Figure 1 as a 11 strong magnetic anomaly. 11 This 
situation would correspond to the presence of a relatively 
large accumulation of ferrous metal objects or a single large 
object. An additional category has been designated for areas 
where conditions could not be fully evaluated due to the 
shielding caused by near surface metal (generally estimated to 
be within the upper ten feet). These areas may or may not have 
deeper metal objects. This last designation is based on the 
results of the EM survey discussed below • 

F-3 ELECTROMAGNETIC (EM) MEASUREMENTS 
Electromagnetic (EM) measurements were obtained using a 

Geonics EM31 conductivity meter. The conductivity instrument 
was used to assess the presence and magnitude of near-surface 
metal and electrical conductivity variations which might be 
related to contamination. This instrument was used in its 

F-2 
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shallow (9 feet) and deep (18 feet) sensing modes. This method 
measures apparent ground conductivity by sensing the amount of 
magnetic field coupling between two loop antennas located near 
the ground. Interpretation is handled in a manner similar to 
the magnetometer interpretation. 

Conductivity variations were generally found to correspond 
closely with salinity and/or topographic variations. For 
instance, depressions (often having a salt crust) were related 
to high conductivity values which would result from the higher 
salinity and/or the decreased distance to the brackish ground 
water. These variations were an order of magnitude greater 
than those variations normally associated with contamination, 
and therefore the results of the EM survey could not be used to 
assess contamination. 

The EM instrument's response to metal objects was used to 
evaluate the possible interference to the magnetometer 
measurements from near-surface ferrous metal trash. The high 
conductivities found at this site, combined with the background 
noise created by metallic trash in the landfill, results in an 
effective reduction in depth of penetration to about 6 feet and 
15 feet for the shallow and deep modes, respectively. 

The EM measurements when coupled with the magnetometer 
measurements provide information regarding the depth to ferrous 
metal. An electrical conductivity anomaly should be in the 
upper 15 feet (±) whereas a magnetic anomaly without an 
electrical conductivity anomaly indicates ferrous metal at a 
deeper depth. Magnetic anomalies also associated with EM 
anomalies are designated in Figure 1 as a "strong magnetic 
anomaly less than 15 feet below ground surface" as may just 
represent near-surface metal. However, deeper metallic objects 
could still be present and effectively be shielded by the 
near-surface metal objects . 

F-3 
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APPENDIX G 

FIELD INVESTIGATION 

This appendix presents records of the field investigation for 
the Mission Bay Landfill Site Assessment. These records are: 

No . 

1. 

2. 

3. 

4. 

5 • 

6 • 

Description 

Logs of the 25 borings advanced as part of this 
study. 

Letter of 9-8-83 describing the 1981 installation of 
five gas wells at the landfill • 

Summary of air quality measurements taken during the 
field investigation 

Summary of water well construction data 

Summary of water well elevation data 

Summary of water well sampling data 
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5 

10 

15 

20 

25 

30 

35 

DESCRIPTION 

Damp, red brown silty medium to 
fine sand (SM) with gravel · 

Unified Soil Cl~ 
Water level in boring at time \1 
of drilling unless otherwise 
indicated. 

BORING BACKFILL 

Concrete 

Sand-Bentonite Dry Mix 

Bentonite Slurry 

Land{i/1 identified by the presence 
of non-native organic debris 

Silica Sand 

Pea Gravel 

Fa/l-in 

NOTES: 

0 

0 
Q) 

® 

CTL =California Testing 
Laboratory 

HSA =Hollow Stem Auger 

MSL =Mean Sea Level 

P. V. C. =Polyvinyl Chloride 
Pipe 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

REMARKS 

....::1 ..-,__~___.standard Penetrat · 
Test Sample 

71--1---VVIm ified California 
Sampler 

6" 

ag Sample 

Time of Sampling 

,..,.+--1---+--+--+ Well casing material 

Bottom of Boring 

KEY TO LOGS 
Fig. 
G-1 

WOODWARD -CLYDE CONSULTANTS 
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BORING See Site Plan ELEVATION LOCATION AND DATUM -B' MSL 
DRILLING !DRILLER DATE , 1 , 1 , DATE , 1 , 1 , AGENCY CTL l. D .. Kirsnis STARTED 9J27J83 FINISHED 9J27J83 

F.lg~~7~~~~~M~IN~EG~N~TA. ~~M~o~b~i_l_e __ B_6_1 __ 8_'_'_H __ S_A ______________ ~--------~g~~~rT,PH~L~f~TT~!f~N~1~8~·~5----~~~~~~fp~J~~H~(~F~T~)--n-~~----~ 
DIAMETER AND TYPE 2 , I .D. Teflon Nn_ •DIST. 1U111DIST. rrnRF OF WELL CASING OF SAM.PLESi ... -- i--· ·:__ 
TYPE OF- O 5 . l ~ATER ;FIRST11 PERFORATION . 2 1n S otted DEPTH (FT) 
ntRF~[~ERFORATION #20 Silica sand LOGGED BY: 
TYPE OF 
SEAL Bentonite Slurry 

:!:........ 
o.tfl 
WLL 
Cl-

5 

DESCRIPTION 

Damp, red brown silty medium to fine 
sand (SM) with gravel 

Medium dense, moist, gray to dark 
gray fine sandy to clayey silt (ML) 
with pieces of crushed rip rap 

GRAPHIC LOG 

.. 
"~: 
~. ·.• 
~ }>~· 
i@ 
'""''-' ~~·u 

~~ 

Ill= 
;!!!!!!!!!! 

;!~!~!~!~!~ = rrr 

1111 jl 
••• 

B.R. Smillie 
SAMPLES 

52 
58 
54 

2 rv 1~ 
~ 14 

3 s 4 
4 

20 

~ 4 
4 

34 
54 

8:15 

CHECKED BY: 

s. Haley 

REMARKS 

High blow connt 
(refusal) due to 
gravel. Boring 
moved 10 feet south 
and sampling con
tinued. 

Sampler driven on 
:rock. No sample 
Sample No. 4 is 
composite. 

'~to • • 
20~-----------------------------------------+----~

0

~·~·~-;--r-~--~---r---------------------i 
Bottom of Boring/Refusal on Rock 

25-

30-

-

35 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

LOG OF BORING 1 
Fig. 
G-2 

WOODWARD -CLYDE CONSULTANTS 
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BORING 
LOCATION See Site Plan ELEVATION 211 (MSL) AND DATUM "" 

DATE , 1 .j DATE Ferquson STARTED -9/23 83 FINISHED 9/26/83 
O~~~~~~~H Mobile B-53 8" HSA 
DIAMETER AND TYPE 
OF WELL CASING 2" !.D. Teflon 

~l~~oWATION 0.025 in. slotted 
TYPE OF PERFORATION #20 Silica Sand BACKFILL 
Il~[ OF Bentonite Slurry 

COMPL~T!PN 37 I ~Qf_K DEPTH 1FT1 DEPTH(FT) --
N9:. .!DIST. 

7 
tUNDIST. ICORE OF SAMPLES! -- I --

~ATER ;FIRSI9 7 I tCOMPL.... ,24 HBS... 2 I DEPTH (FT) • - l~ 
LOGGED BY: CHECKED BY: 

H. Reyes S. Haley 
GRAPHIC LOG SAMPLES :z:-

1-1-
Cl.w 
ww 
o!:: 

DESCRIPTION 

Dry, light yellowish 
n:rained sand (SM-SP) 
~iMoist 

brown silty fine 

-

Very moist, very dark gray sandy silt 
5 ~~ (ML-sM> r H 

10 

Moist, dark gray, fine to medium 
+ grained sand with trace of silt 

(SP-SM) 

-;-
Very moist, black, silty fine grained+ 
sand (SM) with glass, newspaper, r 
cloth, wood and plastic J 

l 
t 

t 
f ~ 

20 ~ 

-

25-

30-

-
Medium dense, wet olive gray fine to 
medium sand with trace of silt (SP-
SM) 

35tr 
tfSandy silt (ML) with trace of clay 

tFBottom of Boring (37.5 1)......._ 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR·07B3·235R 

H 

... 
.o.·. 

-----
l'iU 

2 ~ ; 17:44 

~ 17 

3~ 

5 D 
6 5: 
7 s 
8 s 

4 
4 
7 

3 

17:5 

5 18:00 
7 

5 
14 8:14 

9 

9 8:25 
12 
12 

6 
13 8:33 
30 

6 
6 

9:05 

12 

9:19 

REMARKS 

Sample to Waters 
Consultants 

Stopped drilling 
18:26- 9/23/83 

Started drilling 
8:00 - 9/26/83 

No sample recovery 
Sample No. 6 is 
composite 

LOG OF BORING ·2 
Fig. 

G-3 

WOODWARD-CLYDE CONSULTANTS 



• BORING See Site Plan ELEVATION -'.22' MSL LOCATION AND DATUM 
DRILLING CTL IDRILLERP. DATE J I DATE 9/23/83 AGENCY Ferguson STARTED 9 23 83 FINISHED 
DRILLING Mobile B-53 8" HSA \. COMPL~T[fN 26.5' f!Q~K EQUIPMENT DEPTH FT DEPTH(FT) --
DIAMETER AND TYPE 1 in. I. D. P.V.C. -~9.- .!DIST. tUNDIST:...._ :coRE __ OF WELL CASING OF SAMPLES! --

• • TYPE OF 
1/8" WATER 'FIRSI tCOMP1: ~24 HAS. PERFORATION Drilled holes DEPTH (FT) 1 9. 5' 9.5 

TYPE OF PERFORATIO~ g:. l LOGGED BY: CHECKED BY: BACKFILL ea rave 
TYPE OF 

Concrete /Sand-bentonite H. Reyes s. Haley SEAL 
GRAPHIC LOG SAMPLES ::t-,_I-

DESCRIPTION # .. ., 
"' o..w 

ww (S ~3: 

~] 
., 3:<= :§a;Q) REMARKS ., 

o!: :s .. c: ci Q, 0~ ==-E ., ~ 0 > -0 -.ca.-
v 0 ·;: z 1- aJU oa:t-

• 

• 

Dry, light gray silty fine grained .•. 1 ~ 
5 

12:25 ,(I 12 .... 
sand (SM-SP) with shell fragments .. 19 

~ 1'-f 

...:l r:;;; 
;;t'~c 

dark silty clay (CL-
...:l V,0·;;; 

Wet, very gray I'•··Y, 
5 CH) I micaceous 

H r;~ ~ 
2 

li. f;l;. . 2 8 12:3 

~?if 0 14 . 
+ Moist, very dark gray, silty fine to ~d@ ::> 

medium grained sand (SM-SP), ~ p.. 
3 s 7 12:52 

t\micaceous 
.. (I 

6 . 
j •. 5 .. . 

Very moist, black, silty fine grained . .. 
10 0 • 

•e 

• 

sand (SM-SP) with wood, glass, paper, . .. . 
clothing and plastic 0 (1 

.. . 
t 

I ~·; .. s + •o 11 
+ 0 • . . 4 14 13:03 

151 

0 
. 4 

•• c .· r--' 
...:l 

l ~ .. . 
...:l 

l t ' " . . 
H ~· .. 

f 
.. 

li. I (J 

0 . 
Q 0 . 

~ 
2 

i " 
,. 

5 z •• Cl • 2 13:12 

• 0~ 
2 

'! .::C 
20 r- • a 0 • 

Sample 8 is ...:l (J 0 • c 
io .. 0 composite of 
0 0 • 

landfill material I'" ~. s - .. " 13 

l:t • • • 6 3 13:30 

(J " • 
3 

0 

0 " • 

• 25-
0 •0 11 

• 0. 0 

~ 
3 . . ' . 7 4 4:05 

0 
~~oose, wet, very dark gray to black 0 . 5 

silty fine grained sand (SM-SP) 1 
Bottom of Boring 

::E: 
::::> 

• 
H 

30- ::> 
::::> 
...:l 
...:l 
.::C 

-

• 35 -r-

• Project: MISSION BAY LANDFILL 
LOG OF BORING 3 

Fig. 
Project No.~ 53221S-0006 G-4 

• LA/OR-0783-235R WOODWARD -CLYDE CONSULTANTS 
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BORING ELEVATION 
LOCATION See Site Plan AND DATUM -22 1 MSL 
DRILLING TDRILLEFL DATE , 1 , DATE . , j 
AGENCY CTL I . Y • Ferguson STARTED .9/20,83 FINISHED 9t 21 83 
DRILLING COMPL!=J"1PN 

3 
O f!Y.EK 

~E~O~U~I!;!PM~E~N..!.T-===-===-=-""'M~o!:b:.:i:.:!l:.!:e:...2B:!..-:...;5:!..3~!:!8_"-!.:H~S~A~--------~~D~E~...PT;Hf;;~''F 1 , 5 1 DEPTH (FT) --
DIAMETER AND TYPE 211 I. D. fl N9_. I DIST. 

7 
1UNDIST. 

2 
I CORE 

OF WELL CASING Te on OF SAMPLES( I --

TYPE OF PERFORATI0Nu 20 S . 1 . d LOGGED BY: CHECKED BY: BACKFILL rr l lea san 
TYPE OF 
SEAL Bentonite slurrv 

:x:-
1-1-
o..w 
wW 
o!:: 

DESCRIPTION 

Dry, light brownish gray fine to 
medium grained silty sand (SM-SP) 

h 
5- Very moist with roots 

10 

+ 
J 
i 

20-

-

25 

Medium dense, wet, very dark gray 

fine to medium grained sand (SP-SM) 

30-

~6" lens of medium dense, wet, very 

dark gray sandy silt (ML) with trace 

of clay and shell fragments 

-n6" lens of medium dense, wet, very 
dark gray clayey silt (ML) 

Bottom of Boring 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

H. Reyes s. Haley 

GRAPHIC LOG SAMPLES 

REMARKS 

2 
6 17:00 

7 
7 17:14 
6 2~ 

17:22 

lrorill rig vibration 

4 ~ 
9 

Sample No. 7 is 9 17:37 
10 composite of 

landfill material 

~ 
10 

5 
3 17:44 
4 

~ 
4 

6 6. 7:53 
12 

Stopped drilling at 
18:00 - 9/20/83 

8 ~ 
6 
6 7:36 Resumed drilling 13 at 

7:28 - 9/21/83 

7:53 

LOG OF BORING 4" 
Fig. 
G-5 

WOODWARD -CLYDE CONSULTANTS 
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See Site Plan 

DESCRIPTION 

Damp, light brownish gray fine 
grained sand (SP) with shells 

Moist, very dark gray to olive 
brown, interbedded silty sand and 
clayey silt (SM-ML) 

5 

Moist, very dark gray silty fine 
sand (SM) mixed primarily with 

10 
wood, paper and plastic 

Waste material very abundant below 
9' 

151 
l 
i 

20 

Bottom of Boring 

25 

30 

35 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

H 

H 

li. 

H 

H 

H 

li. 

Cl 

z 
~ 

H 

REMARKS 

4 
Sample No. 5 is 

3 composite from 
2 8' to 18' 

Sample No. 9 is 
glass jar sample 
from 13' to 14' 

LOG OF BORINGs· 
Fig. 
G-6 

WOODWARD -CLYDE CONSULTANTS 
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5 

10 

15 

20 

25 

30 

35 

DESCRIPTION 

Damp, light brownish gray sand (SP) 

Moist, very dark gray silty sand 
(SM) mixed with clayey silt (HL) 
fine to medium grain sand (SP and 
small amount of wood and paper 

Wood, paper, plastic, wire and 
metal, very abundant 

Loose to medium dense, wet, dark 
olive gray silty fine sand (SM) ~ 
micaceous, laminated ADT+l Hr. 

ADT \1 
~ 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

~ 

0 

H 

:> 
0 

...:I 

·-...:I 

~ 

S. Haley 

REMARKS 

Sample No. 5 is 
composite from 
2!' to 18' 

Bag Sample SA 
collected from 
Sample 8 

LOG OF BORING 6 
Fig. 
G-7 

WOODWARD -CLYDE CONSULTANTS 
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-' 25 I 
BORING ELEVATION LOCATION See Site Plan AND DATUM MSL 
DRILLING CTL !DRILLER._. . . DATE 9 / j DATE AGENCY 1 P Ferquson STARTED 26 83 FINISHED 9/26/83 
Fr~~~~~~1~~M~IN~EG~N~T7o.~~~~M~o~b~i~l~e~B~-~5~3~8~~-~-H~S~A~----------------~g~~~rT,PHmL~fElf~10f~N~·~3~7~~----~s~~~~~~~~~H~(~F~T~I-r.-~-~~--~ DIAMETER AND TYPE .~!=!, .!DIST tUNDIST. ICOAE OF WELL CASING 2" I. D. Teflon OF SAMPLES! . -- -- I --
TYPE OF 0 025 . 1 d ~ATER ., ;FIRST 25 I tCOMP!:._ ,24 H~~-PERFORATION · ln. S otte DEPTH (FT1 
TYPE OF PERFORATION #20 .. 1 . d LOGGED BY: BACKFILL ·: · Sl lCa san 
TYPE OF H. Reyes 

CHECKED BY: 
s. Haley 

SEAL Bentonite slurry 
:t
I-l
o..W 
wW 
o!: 

DESCRIPTION 

Dry to damp, yellowish brown fine 
grained sand to silty sand (SP-SM) 

h Moist, dark gray with traces of 
5 ~1 clay 

10 

20 

Moist, very dark gray silty fine 
grained sand (SM) , micaceous 

Medium dense, very moist, very dark 
gray sandy silt (ML), micaceous 

254--------------------------~--------------\l~T~ 

30-

-

35 

Medium dense, wet, very:dark gray 
fine to medium grained sand (SM-SP) 
with trace of silt 

~Bottom of Boring 

Project: MISSION BAY LANDFILL 

Project No.; 5322ls-0006 

LA/OA·0783·235R 

GRAPHIC LOG 

H 

H 

H 

H 

SAMPLES 

0
. ~ ~; 

> -0 
Z 1- CDU 

liY ~ 
~ 16 

s 6 
3 5 

4 

f\ 3 
4 5 

6 
~ 

14:35 

14:42 

14:50 

14:57 

5:09 

5:17 

15:25 

16:06 

REMARKS 

Sample No. 9 is 
composite of land
fill material 

LOG OF BORING 7 
Fig. 
G-8 
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BORING 
LOCATION 
DRILLING 
AGENCY 

See Site Plan 

CTL !DRILLER 
l P. 

2RILLING 
~QUIPMENT Mobile B-53 8" HSA 
DIAMETER AND TYPE 2. 11 I. D. Teflon OF WELL CASING 
TYPE OF . 
PERFORATION 0.025 ln. slotted 

TYPE OF 
SEAL 

::~:
~~ 
~~.w 
ww 
c!:!: 

Bentonite slurry 

DESCRIPTION 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

ELEVATION 221 MSL 
AND DATUM -

Ferqtt~on ~~I~TED 9/20/83 ~~1gHED 9/20/8-3 
COMPLF,J"JPN 4 3 5 I ~Q~_K DEPTH tF 11 • DEPTH(FTI --

Nn 'DIST 1uNDIST. wnRI" OF SAMhEsi :.._ i--·:.-_ 
WATER .• ,FIRs-r

7 3 1 1coMP.L. 31 124 HAS. 
DEPTH (FT, ~ • [/. --

LOGGED BY: CHECKED BY: 

H. Reyes s. Haley 

GRAPHIC LOG SAMPLES .. ., 
~3: 
.. c: 
.Q 0 
0 ·-

~ 
5 

2 4 
5 

3 ~ 
4 
3 
3 

4s 5 
15 
43 ___, 

5s 

16 
25 
10 

1\" 16 

6~ 1~ 

9:38 

9:39 

9:50 

10:10 

10:27 

7 S 5 
8 11:09 

14 

8 f\ 2: ~ 11:22 

9 ts::: 

REMARKS 

High blow count due 
to wood and metal 
pieces 

Sample No. 11 is 
composite of land-
fill material 

LOG OF BORING ·a Fig. 
G-9 

WOODWARD -CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

:z:
.......... 
c..UJ 
UJUJ 
o!:!:: 

DESCRIPTION 

GRAPHIC LOG SAMPLES 

l~lo~ ~ i ~] ~ 2 ~] ~~~~ 
1 Medium dense, wet, very dark gray r § 91\ ; 11:45 

·\sandy silt (ML) : ~ 
40 -~~-d-.------.-f-f--------------------~ ~ = 

Me 1um st1 , wet, black, silty clay ~ : 
(CL) , micaceous :> : 

::> -
·....:~ 

~------------------------------------~ ....:! 
Medium dense, wet, very dark 

r\sandy silt (ML), micaceous 
45 

Bottom of Boring 

-
. 

50-

-r-

55-~ 

60 

-

65 

-

70 -

-

75· 

80 -~ 

Project: MISSION BAY LANDFILL 

Project No.: 53221s:.,.ooo6 

r:l; 
gray 

1 

CONT. LOG OF BORING 8 

REMARKS 

Fig. 
G-10 

LA/OR-0783-236R WOODWARD- CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

•e 

• 

• 

• 

• • 
• 

BORING 
LOCATION See Site Plan 
DRILLING CTL !DRILLER AGENCY l 
!DRILLING 
!EQUIPMENT Mobile B-61 8" HSA 
DIAMETER AND TYPE 211 I. D • Teflon OF WELL CASING 
TYPE OF . 
PERFORATION 0.025 ln. slotted 
TYPE OF PERFORATION #

2 0 S. l' d BACKFILL l lCa san 
TYPE OF 
SEAL 

zt-t
CLW 
ww 
0~ 

Bentonite slurry 

DESCRIPTION 

Dry, grayish brown silty fine to 
medium grained sand (SM-SP) with 
shell fragments 

E. 

5~-------------------------------------+ 

+ 

25-

-

30-

Moist, dark gray fine to coarse sand 
(SP) 

Loose to medium dense, wet, dark 
grayish brown to very dark gray 

35- silty fine grained sand (SM), 
micaceous 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

ELEVATION 
- 25' MSL AND DATUM 

Hinds 
DATE 

9/22/83 DATE 
9/22/83 STARTED FINISHED 

COMP'm!iPN DEPTH F 43.0' ~~~~+<H(FTI --
-~R, .!DIST. 

OF SAMPLES! --
1UNDIST:.._ iCOR~-

WATER 'FIRzJ tCOMPL. 124 H~~-DEPTH (FTI 1 
• 0 --

LOGGED BY: CHECKED BY: 

H. Reyes s. Haley 

GRAPHIC LOG SAMPLES 

"' ., ~E ·=--I» 
ci 

Q. o::l =E ;,; > -0 z 1- IDU oa::t-

1)S 
3 
9 10:16 

............ 16 

3 
7 10:23 

9 

3 I\:"'" ; 10: 2S 

~4 

4 ~ 1i 10:37 

w11 

5~ 5 
6 
6 

0:47 

6 r 8; ~ 1:02 

~ 
5 

7 '3 11:20 
3 

8 ~ 11:30 

10 ts r---' 

1\ 4 

11 6 13:0 
11 

~ 

REMARKS 

No sample recovery 

No sample recovery 
Sample No. 9 is 
composite of 
landfill material 

Sample No. 10 given 
to Waters Consult-
ants 

LOG OF BORING 9 
Fig. 
G-11 

WOODWARD -CLYDE CONSULTANTS 



• 

• • 
• 

• 

• 

•• 
• 

• 

• 

:r-
~~ 

DESCRIPTION a..UJ 
wUJ 
o!:: 

Continued loose to medium dense, wet, 
dark grayish brown to very dark gray 

40-hs~lty fine grained sand (SM), j: 
m1caceous 
'---------~ 

45 

50 

-f- Loose, wet, very dark gray sandy silt 
~to silty sand (ML-SM), very micaceous 

Bottom of Boring 

55-~ 

60-

-

65 

-

70 

-f-

• . 80-

• 

GRAPHIC LOG 

~ "' "' ,_0 . ~:: 
~] :<:-0 ... c: 

·~ J:J 0 
'V 0 ·~ 

SAMPLES 

"' REMARKS ;:c c:_i!! 
"' ~~E 0 c. 0 :I > - 0 .... co._ 

z ~ aJU oa:~ 

12 ~ 
2 
2 13:1 

7 

13 ~ 
4 

given 6 13:38 Sample 13 to 
8 Waters Consultants 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 CONT. LOG OF BORING 9 
Fig, 

G-12 

• LA/OR-0783·236R WOODWARD- CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

BORING ELEVATION LOCATION See Site Plan AND DATUM .- 20' MSL 
DRILLING !DRILLER DATE DATE AGENCY CTL I D. Kirsnis STARTED 9/26/83 FINISHED 9/26/83 

P.~~~~~0~~~~M~IN~EG~N~T&o.~~~~M~o~b~i~l~e~B~-~6~1~8-"~H~S~A~-----------------1~g~~~~,PHmL~~E1T~!P~N~~3~5~'----~~~QEr,fP~J~~H~(~F~T~I~-~-~~--~ DIAMETER AND TYPE .~R~ .tDIST 1UNDIST ~CORE OF WELL CASING 2" I.D. Teflon OF' SAMPLESI '"'- -=- I --
TYPE OF !t_ATER 'FIRST tCOMPL 24 HAS PERFORATION 0. 025 in. slotted DEPTH -lFT) 1 20' .:..._ 1 ~-
~X~RF9[t_"ERFORATION# 2 0 Silica sand LOGGED BY: 
TYPE 0 B. R. Smillie SEAL F Sand-bentonite dry mix 

:I:-
1-1-
~w 
ww 
o!:: 

5-

DESCRIPTION 

Damp, light brown-gray silty very 
fine sand (SM-SP), micaceous, with 
shells and shell fragments and 
traces of silt and clay 

-

GRAPHIC LOG 

~:·: . '· 
-~:. 

-~ 
H ~\'(~ 

,:;~?g,r. H i';-o:. 

H Wf,] 
hV~ r... f,J,,~f(< 
: ... ~;;· + M~ 
<f""t! 

Tl ~ i'fX.;;; 
'!JJ't/ 

10 w~ . 
~~ ~ 
r<:.~df ~ + Moist, very dark gray clayey silt ~~~ ~ 

+ with wood and paper (estimated trash '(-\?f.. 

1 content <.10%) '-~~J 
.t~\?; l 

SAMPLES 

~ 
11 

1 20 
21 

9:30 

10:30 

3 f\ 75· ~ 6 10:40 

3 

CHECKED BY: 
S. Haley 

REMARKS 

•• 151+-----------------------------------~---;~~~.~-lll Soft to medium stiff, moist to sat- + ·-· + . ·"~~ urated, very dark gray,. clayey silt t ~-{!?,' : 

i 
(ML) , with shells J ~{~i} ' 

4~ ___, 
11 11:00 
30 

Sample No. 9 is 
composite from 
13' to 16' • 

• 

• 

• 

• 

• 

&x~~ .--~ 
~~~:~ ~ \1 }1~; .jJ 

WI- • ~m 
1·2·~ UJ 
i:;1J UJ 

5\ : 
~11 

-

25-

30-

35 

Loose to medium dense, saturated, 
brown silty fine sand (SM), 
micaceous 

~Light and dark gray 

Stiff, saturated, very dark gray 
silty clay (CL) with thin sand 
interbeds 

l•'!/l' Ql 
j• -~~ .--1 
;~~.;;~']~ s:: 
l~('t"-"' ·.-i 

~:::::::f ~ 

~ li·] 
~ !tllllill = ·:·:·:·:·:-

~ liiii ~ 
::::::::::: E-< 

~ l~l:lllllll § 
lllllllllf ~ 
• Do • 

11:15 

6 s 1 ~ 1UO 

7 f\ 1~ 
~ 12 

5 
9 1:30 oO o 8 or--\ . . 

• .. •---J-~~~~~~~L!~L-------------~-------L----L·-· __ ·_J·--~-L--L-14--L---L--------------,----~ _ ,. n. of Borinq 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

LOG OF BORING 10 
Fig. 
G-13 

WOODWARD -CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

• • 
• 

• 

• 

• • 
• 

5 

DESCRIPTION 

Damp, ligh gray, slightly silty to 
fine sand (SM-SP) with shells 

Moist, dark yellowish brown, silty 
fine sand (SM) 

10 
+---------------------------------------~--~~ . 

15 

20 

25 

30 

35 

Moist, black, silty fine sand (SM) 
mixed with wood and paper 

Medium dense, saturated, dark 
gray slightly silty fine sand 
micaceous 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

....:l 

....:l 

H 

r:r.. 
Q 

z 
>:!! 
....:l 

REMARKS 

9 

Sample No. 5 is 
composite from 
11' to 24' 

4 
16: 

4 

No sample recovery 

LOG OF BORING 11 
Fig. 
G-14 

WOODWARD -CLYDE CONSULTANTS 
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• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

BORING 
LOCATION See Site Plan ELEVATION 191 MSL 

AND DATUM ~ 
DRILLING 
AGENCY CTL jDRILLEAp. Ferguson ~.fl~TED 9/21/83 ~~~1§HED 9/21/83 

IQAILLING 
lt:OUIPMENT Mobile B-51 8" HSA COMPL~!JPN 40 0 I F!Q~K DEPTH 1F 11 . • DEPTH (FT) --
DIAMETER AND TYPE 2" I .D. Teflon OF WELL CASING 
TYPE OF 
PERFORATION 0.025 in. slotted ~A TElA ;FIAST.18 O 1 1COMPL. 124 HAS. 

DEPTH FT) • --
TYPE OF PERFORATION #2 0 . l. d BACKFILL Sl 1ca san LOGGED BY: CHECKED BY: 
TYPE OF 
SEAL 

::~:-
1-1-
Q.UJ 
wUJ 
0~ 

Bentonite slurry 

DESCRIPTION 

Moist, dark brown silty fine grained 
sand {SM) 

GRAPHIC LOG 

H 

.. ·. ~··o··.· 
~· J)?;; ~ 
~~t :> 1]/}ri • 

5 
-.s..o.~- ~ 
[t;,~?,f 

tl Very dark gray f~~fJ 
+•..!......M_o_i_s_t_,_b_l_a_c_k_m_a_t_e_r_i_a_l_s_1 __ n_c_l_u_d_l __ n-g---+--~~~~' 
+ ~~ t glass, wood, paper, cardboard and {W I 

10 f
t metal shavings t :'$~;f; •JJ.y;:.. 

!~~?J! r-i 
i·'ii~ Q) 

t H ii~~ T H VIi• 1 t ~0oo 
' H '·ri'' 00 

++ ~ih Q) "" ~:,.'{.."}:!I 

15+ ~ ~3: t Abundant wood 9 ~ !i! 
:::::::::::-20 +-------------------+---1;::::::::::-

-

25.1 

30-

-

35-

Medium dense, wet, very dark gray 
fine to medium grained sand {SP) 

Loose to medium dense, wet, very 
dark gray to olive silt (ML) mica
ceous, with trace of clay 

H 

~~~~~!!![[: § 

1~1 
·.·.·,·.·.·: 

0 0~ 
I tl D 0 
I 0 • D 
, •o • 

tl 0 

: o.o. 
• o D 

' ... • • 
•':otl 
0 0. ··:c 
"o oo 
0 • • 
j)o •o 
oO •D 
•o 

"o .o • • • • .o 
0 0 0 .o, 0 

p 0 •• 

H. Reyes S. Haley 

SAMPLES 

5 I\"" 4~ 
~ 28 

3:30 

13:45 

13:55 

14:00 

14:13 

14:43 

REMARKS 

Duplicate sample 
given to State 
Representative 

probably due to 

7 r:--~ {

High blow count 

80 15 , 20 fall-in obstruction 
25 

5 
at tip of auger 
Sample No. 8 is 
composite of 
landfill material 

Project: MISSION BAY LANDFILL 

Project No.~ 53221S-0006 LOG OF BORING 12 
Fig. 
G-15 

LA/OA-0783-235R 
WOODWARD-CLYDE CONSULTANTS 



• GRAPHIC LOG SAMPLES :r-

# .;, "' t-1-

g':§ REMARKS ~w DESCRIPTION ~s: 
~] 

~E' ww Cf "' =~ a. 0 :I Cl.': -~ "' c 0 > .:: ~i= J:J 0 - 0 
v 0 ·;; z 1- CDU a a: 

• • 
Continued loose to medium dense, wet, •o o ' 

ver.y dark gray to olive silt (ML) 0 ° I • 0 
• 0 c 

40-h micaceous, trace of clay • , .. 0. 

• ... 
Bottom of Boring 

--

•• 45 .... 

-

• 50 

-

·• 55-1-

..... 

•• 60-

-

• 65 

• 70 .... 

-r 

e 75 

•f-

• 80-

• Project: MISSION BAY LANDFILL 
CONT. LOG OF BORING 1"2 

Fig. 
Project No.: 53221S-0006 G-16 

• LA/OR-0783-236R 
WOODWARD- CLYDE CONSULTANTS 
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• • 

• 

• 

• • 
• 

• 

• 

• • 
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BORING 
See Site Plan ELEVATION 

- 20' MSL LOCATION AND DATUM 
DRILLING 

CTL lDRILLER AGENCY 
DRILLING 

Mobile B-61 8" HSA EQUIPMENT 
DIAMETER AND TYPE 

2" I. D. Teflon OF WELL CASING 
TYPE OF 

0.025 in. slotted PERFORATION 
TYPE OF PERFORATION #20 Silica sand BACKFILL 
TYPE OF 
SEAL 

::r-.......... 
ll..w 
wW 
0~ 

5-

Bentonite slurry 

DESCRIPTION 

Moist, grayish brown, sandy to 
clayey silt (ML) 

E. 

-

~~~~--~~~--~--~~~------~----~ Moist, light yellowish brown silty 

+ 

10 

i 

-+-

fine sand (SM) 

Wet, very dark gray, clayey silt (ML) 
micaceous 

Moist to wet, very dark gray to 
black, silty to clayey silt (SH-:-ML) 
mixed with wood, paper, brick and 
organic debris, some concrete or 
cobble rubble 

Hinds DATE 
9/21/83 STARTED 

COMPLfT~N 36 , DEPTH FI 
N~. .!DIST. 

OF SAMPLES! --
WATER ;FIRST19 , 

DEPTH (FT) 
LOGGED BY: 

M. Schmoll 

GRAPHIC LOG SAMPLES 

... 
·C,. 

~ 
f~J~ /,:.>>. 
v:.:~ 
<~;~<A • 

~ if~~ ·-Xr.; P< 

H ':tf10 
~ ~~.f~ 

.--1 
Q) 
Q) 

H 
~~f;:~ Q) 1 

2 
2 
3 

2 
2 

3 

4 I<--~ 13 15 
16 

7:51 

8:00 

8:21 

8:33 

~]' 
20 

~Landfill materials less abundant \1 " ~ ~ 

+--L-o_o_s_e_, _s_a_t_u_r_a_t_e_d_,_d_a_r_k __ g_r_a_y_s_i_l_t_y_t_o---l...._...:l_-t~h 
6~ 1~ 8:40 

~ 14 

25-~-~-:-~-~-:-~-~-~-~-s-~-:-~-~-~-. :-=-;-:-;-~-~-:-:-n-7-:-~-~-~-~-~-) :-:-:-~-h--+ ~ ~=·.:·=·.······=·.·=.···=•.=.=.···=·.~-~.•. :_=_; 7 ~ ~ 
occasional thin interbeds of silty > [ 
fine sand (SM) ~ 1; ~ 

8:50 

30-

-

35-

Bottom of Boring 

~ .. 
o •o" 

0 • . 
• 0 

~ •• 0 
II o o • 
• 0 

0 0 

1111111111111 

9:15 

9 ~ 4~ I "\. 9:36 

DATE 
9/21/83 FINISHED 

~g~,K DEPTH(FT) --
1UNDIST.:..._ rcoRE __ 

1COMPL.l6.5 ,124 HAS,__ 

CHECKED BY: 

s. Haley 

REMARKS 

Composite Sample 
No. 5 from 14' to 
19' 

Project: MISSION BAY LANDFILL 

Project No.: 53221s-0006 LOG OF BORING 1"3 
Fig. 
G-17 

LA/OR-0783-235R 
WOODWARD -CLYDE CONSULTANTS 



• 

• • 

• 

• 

•• 
• 

• 

• 

• • 
• 

BORING 
LOCATION 
DRILLING 
AGENCY 
!?,RILLING 
tt::OUIPMENT 
DIAMETER AND TYPE 
OF WELL CASING 
TYPE OF 
PERFORATION 
TYPE OF PERFORATION 
BACKFILL 
TYPE OF 
SEAL 

See Site Plan 

CTL !DRILLER E. Hinds 

Mobile B-62 8" HSA 

1" I.D. P.V.C. 

1/8" diameter holes 

3/8" Pea Gravel 

Concrete 

ELEVATION . 
AND DATUM ....,. 17' MSL 

~~l~TED 9/19/83 ~~1~HED 9}20}83 
COMPLi[i. ET!(JN 

21
, ~y~K 

DEPTH FT_L DEPTH(FT) --
OF S~~PLES~ DIST. __ 1UNDIST. __ :coRE --

WATER ;FtRST COMPL.: 
7

;24 HAS. 
DEPTH (FT) 14 _ 7 14 I --

LOGGED BY: CHECKED BY: 

M. Schmoll s. Haley 
GRAPHIC LOG SAMPLES 

DESCRIPTION 

Moist, light yellowish brown 
rL to clayey fine sand (SM-SC) 

~ some concrete or cobbles 

silty a·~: 

·~· c.. ...:l ~:·.o ... 
...:l !-'---;' .,. 

H : •o p. 
D a • 

rz.. • 
! • ~ ••• 5- IO •• 

J,....---------------'------:l:-u--411 o; ( .. 
oO .• + Moist to wet, dark gray silty fine H "' io"o 

l
' sand (SM) with layers of sandy silt ...:l ...:l ~: .. 0 

• .-. 

(ML) , micaceous with traces of ::J ...:l 1 o • 
decomposed organis debris ~<~; .... • ' 

10 p:;Hoo:. 
~ II • • 

Cl p .o • 
f ~ O• -t ,... "•· + :X: ~·0 ... 
++-------------------+-----4 .. 0 0~ + Wet, black, sandy silt to silty sand lo• o 

+ (ML-SM) layered with abundant wood~- ...:l I o • 
0 

: 15 ' • o' 
and paper landfill material t ...:l !: o" o I 

l 1•ClH-· !"o 
0 

: ':;j ...... ~.c:: o. ~ -

20 
...:l 1111111 

Bottom of Boring 

30-

-

35-

"' ~c :Ea;Q,) 
o" ==-E -0 -"'·-IDU oa::~ 

7 
10 16:52 

12 

2~ 3 
9 17:1 

5 

4 
9 17:2~ 

3 
2 17:40 
4 

6 ~[\ ~5 
L 18:10 

REMARKS 

Sample No. 5 is 
composite collectec 
from 13!' to 20' 

Project: MISSION BAY LANDFILL 

Project No.; 53221S-0006 LOG OF BORING t4 
Fig. 

G-18 

LA/OR-0783-235R WOODWARD -CLYDE CONSULTANTS 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

BORING ELEVATION 
LOCATION See Site Plan AND DATUM ,_. 17 1 MSL 
DRILLING CTL !DRILLER E. Hl' nds DATE 91. 20183, DATE AGENCY l STARTED .· · FINISHED 9/20/83 

1QAILLING Mobl'le B-61 8" HSA COMPLF!PN 36 1 ~g~K ~~~~~Q~U~I~PM~E~N~T~~~~----~~----~~--~--------~---------1~D~E~PT;Hm~'FT! DEPTH(FT) DIAMETER AND TYPE .~R: .!DIST. 1UNDIST. __ 1
1
CO liRE __ OF WELL CASING 2" I. D. Teflon OF SAMPLES! · --

TYPE OF . . WATER 'FIRST PERFORATION 0. 025 ln. slotted DEPTH j_FT) 1 18 1 

TYPE OF PERFORATION #2 0 S . 1 . d LOGGED BY: BACKFILL l lea san 
TYPE OF M. Schmoll SEAL Bentonite slurrv 
:r
~~ 
~w 
wW 
o!:: 

5-

DESCRIPTION 

Moist, light yellowish brown to 
brown silty to clayey fine sand 
(SM-SC) 

dark 

-

~--------------------------------~ 

20 

Medium dense, saturated, dark gray 
slightly silty fine sand (SM-SP), 
micaceous 

30~----------------------------------~ 

-

35-

Soft to medium stiff, saturated, 
black, clayey silt (MH) \.,ith traces 
of yellowish decomposed reeds and 
grasses 

Bottom of Boring 

GRAPHIC LOG 

H 

:.> 

-------

I~ 

SAMPLES 

1~ 6
3 

9:55 

10 

2 K7 3~ ~ 10:05 

~ 
4 

4 6 10:48 
3 

ts 3 

6 12 IJ.o: 55 
8 

7----\ 
___, 12 

3 
9 11:19 

8 ...---~ 22 11:25 

r--' 3 

'~ ~ ~2 
y I~" 11 :4S 

rCOMPl'4. 5 11 24 HAS:...._ 

CHECKED BY: 

s. Haley 

REMARKS 

Sample No. 3 not 
saved 

Composite Sample 
No. 5 from 12 1 to 
20 1 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 LOG OF BORING 15 
Fig. 
G-19 

LA/0A-0783-235R WOODWARD -CLYDE CONSULTANTS 
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• • 

• 

• 

• 

•e 

• 

• 

• 

• • 
• 

BORING 
LOCATION 
DRILLING 
AGENCY 

See Site Plan 

CTL IDRILLER:i?. 

!?.RILLING 
c:OUIPMENT Mobile B-53 8" HSA 
DIAMETER AND TYPE 
OF WELL CASING 2" I.D. Teflon 
TYPE OF . 
PERFORATION 0. 025 1n. slotted 
TYPE OF PERFORATION #2 0 S 'l' d BACKFILL l lCa san 
TYPE OF 
SEAL Bentonite slurry 

:t
I-t
CLUJ 
ww 
o!:!: 

5 

DESCRIPTION 

Moist, olive brown silty fine 
grained sand (SM) 

~--------------------------------, 

10 

+ 

+ + 

Very moist, very dark grayish brown 
clayey silt (MH-ML) 

Moderately decomposed newspapers, 
cloth, wood and glass landfill 
material 

l5 ~ Some copper wire 

l Medium dense, wet very dark gray 
+. black fine grained sand (SP-SM), 
! micaceous with trace of silt 

20-

Soft to medium soft, wet, very dark 
gray silty clay (CL), micaceous, 
with organics 

ELEVATION .161 MSL 
AND DATUM ,-J 

Ferguson ~-:-l~TED 9/27/83 ~~1gHED 9/27/83 

N9_. .!DIST. tUNDIST. !CORE 
OF SAMPLES! -- -- t --

WATER ;FIRST tCOMPL. 124 HAS_. _ 
DEPTH (FT) 14. 5 I --

LOGGED BY: CHECKED BY: 

H. Reyes s. Haley 

GRAPHIC LOG SAMPLES 

REMARKS 

12:45 

5~ 1 13:36 

4 

H 

rs: 3 
6 2 13:51 

3 r--' 

r;: 1 

7 1 13:58 

---' 2 

Oo 0 
30~-------------------------------r---r~~OT-i-+-,_-; __ ,_ ______________ _, 

Bottom of Boring 

-

35-

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

LOG OF BORING t6 
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BORING 
LOCATION See Site Plan ELEVATION ,-J 18 3 I MSL 

AND DATUM • 
DRILLING 
AGENCY 

!DRILLER 
CTL I D. -Dibel 

DATE 
STARTED 9/19/83 

DATE 
FINISHED 9/20)83 

DRILLING 
EQUIPMENT 
DIAMETER AND TYPE 
OF WELL CASING 
TYPE OF 
PERFORATION 
TYPE OF PERFORATION 
BACKFILL 
TYPE OF 
SEAL 

Mobile B-61 8" HSA 

1" I.D. P.V.C. 

1/8" diameter holes 

3L8" Pea Gravel 

Bentonite slurry 

COMPL~T[pN 17 I 
DEPTH 1FT1 

~R· .!DIST. 
OF SAMPLES! --

WATER :FIRST 
DEPTH (FT) 

LOGGED BY: 

B.R. Smillie 

~QS:.K 
DEPTH(FT) 

1UNDIST. 

tCOMPL. 

:cuRE: __ 

124 HAS . 

CHECKED BY: 

S. Haley 

GRAPHIC LOG SAMPLES :I:........ 
CLW 
wW 
o!:: 

5-

-t 

10 

DESCRIPTION 

Dry, light brown, silty fine to 
medium sand (SM) 

Damp, black, clayey silt (ML) with 
small shell fragments and slightly 
micaceous 

...:1 

...:1 

H 

; ~ . 
~.0 

~.:: 

~~ 
f, . .-o :> 
L~. C4 
l 0 
b • • 

~~: 
0 t:l •• 

~ 0 • 

~] 

.j. 

Damp, dark gray, silty fine sand 
(SM-SP) , micaceous 

f' 0 r+---l..o .. 

tij Damp, very dark gray, clayey silt + r (ML) with approximately 40% wood T H 

t + ~ 
15 + Approximately 50% wood and paper - ""' 

t ~t j t Bottom of Boring t 
20 ..... 

251 

30-

-

35-

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 
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BORING 
LOCATION See Site Plan 
DRILLING 
AGENCY CTL }DRILLER D .. Dibe 1 
DRILLING 
EQUIPMENT 
DIAMETER AND TYPE 
OF WELL CASING 
TYPE OF 
PERFORATION 
TYPE OF PERFORATION 
BACKFILL 
TYPE OF 
SEAL 

J:
f-f
c..w 
ww 
c!: 

Mobile B-61 8" HSA 

2" I D. Teflon 
0.025 in. slotted 

#20 Silica sand 
Bentonite Slurry 

DESCRIPTION 

Dry to damp, light brown silty fine 
to medium sand (SM) with layers of 

"'-brown sandy clay (CL) _,-

5-

10 

+ + 

151 
l 
t 

20-

35-

Damp, olive brown silty clay to 
clayey silt (CL-ML) 

Bottom of Boring 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OA-0783-235R 

\J ...,... 

COMPLFlPN 30 I ROCK 
DEPTH 1FT! DEPTH(FTJ --

NO. .!DIST. 1UNDIST. !CORE 
OF SAMPLES! _ _ t -

D~~~Er::T) ;FIRST 16 I tCOMPL.__ ,24 HAS. __ 

LOGGED BY: CHECKED BY: 

B.R. Smillie S .. Haley 

GRAPHIC LOG SAMPLES 

H 

H 
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.:X: 

H 

cb a; 
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.. c: 
..0 0 
0 ·:; ... 
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0 0 0 
0 0 

00 0 
p 0 0 

(.) 0 
0 0 

::> 0 

1~ 

2~ 

~~ 

6 s: 

11 
9 
9 

3 
2 
3 

9 
10 
13 

4 
5 
5 

REMARKS 

No sample (piece of 
rubber plugged 
sampler) 

LOG OF BORING 18 
Fig. 
G-22 
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10 

35 

DESCRIPTION 

Moist, dark brown, silty fine sand 
(SM) with scattered shell fragments 

Wet, black, clayey silt (MH-ML) 

Moist to wet, very pale brown fine 
to medium sand (SP) with lenses of 
black clayey silt (ML) 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

10:1 

REMARKS 

Sample No. 5 is 
composite from 
4' to 12' 

LOG OF BORING 1·9 Fig. 

G-23 
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DESCRIPTION 

Moist, yellowish brown to dark gray-
ish brown interbedded and mixed, 
silty fine sand (SM) and sandy silt 
(ML)' micaceous 

5 Primarily dark brown sandy to clayey 
silt (ML-MH) 

Moist to wet, black, sandy silt (ML) 

10 mixed with abundant wood 

\l 

15 Loose to medium dense, moist to wet, 
olive silty very fine sand (SM), 
micaceous 

Medium dense, wet, light olive gray 
clayey silt (ML-MH) 

20 

Medium dense, saturated, dark brown 
slightly silty fine to medium sand 
(SM-SP) with occasional fine, 
rounded gravels 

25 
Dark gray, less silty (SP) 

30 

Bottom of Hole 

35 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

235R 
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...:1 
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r:... 
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z 

::<: 
::> 
H 

> 
::> 
...:1 

...:1 

~ 

REMARKS 

9:21 

9:40 Composite Sample 
No. 5 from 7!' to 
14' 

4 
5 9:45 

9:58 

LOG OF BORING 20 
Fig. 
G-24 
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DESCRIPTION 

Moist, dark grayish brown sandy silt 
to silty very fine sand (ML-SM), 
micaceous 

Moist to wet, very dark gray silty 
sand (SM) and clayey silt(ML-MH) 
micaceous 

Moist to wet, black sandy silt (ML) 
mixed with wood, paper, metal and 
glass (primarily paper) 

Loose to medium dense, saturated, 
black slightly silty fine to medium 
sand (SM-SP) 

Medium dense to dense, saturated, 
dark olive gray sandy silt (ML) 

Medium dense to dense, saturated, 
black fine to medium sand (SP) with 
occasional rounded gravels to 2" 
diameter and· silty sand (SM) 
interbeds 

Bottom of Boring 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

...:I 

...:I 

H 

1'4 

...:I 

...:I 
-H 

H 

8 

REMARKS 

Composite Sample 
No. 5 from 91' 
to 16' 

LOG OF BORING 21" 
Fig. 
G-25 

WOODWARD -CLYDE CONSULTANTS 



• 
BORING ELEVATION -
LOCATION See Site Plan AND DATUM -.16' MSL 
DRILLING lDRILLER 

Dibel 
DATE 
~ 

DATE 
9/22/8.3 AGENCY CTL D. STARTED FINISHED 

DRILLING 
Mobile B-61 8" HSA COMPLfTtpN 181' 

ROCK 
EQUIPMENT DEPTH FT DEPTH(FT} --
DIAMETER AND TYPE 1" I. D. P.V.C. NO. _!DIST. 1UNDIST. __ :coRE OF WELL CASING OF SAMPLES! -- --

• • TYPE OF 
1/8" 

WATER 'FIRST tCOMPL 124 HAS. PERFORATION diameter holes DEPTH -(FT} 1 12 I 12' --
TYPE OF PERFORATION 

Gravel LOGGED BY: CHECKED BY: BACKFILL Pea 
B.R. Smillie s. Haley TYPE OF 

SEAL Bentonite slurry 
GRAPHIC LOG SAMPLES ::r-........ 

DESCRIPTION # "' .. "' o,_W 
~~ 

~] 
.:-Q) REMARKS ww Cf .. :t c: 0~ ;so .. c: 0 c. 0 ::l =~e .ll 0 > _o ·~CD.-.... 

0 -~ z .... IDU 00::1-" • 

• 

• 

•• 

Dry, light brownish gray slightly =· :. 1 ~ " ~. 5 · .. u 6 silty very fine sand (SM-SP) ..:I 

~ 
> ..:I . 
p., 

H 

~ .-... Moist, dark gray fine sandy silt 5-
f\(ML) 

too 

~ 
5 I t.o .. 2 1:) 0 

.. 6 
8 

Wet, very dark gray silty clay (CL) "· . 
+ 0. c . 
~ scattered pieces of trash including . "-· .. 

10t 
wire, small pieces of paper (: 

~ 0 .. 
;~~ ·"·j ~ 

Sample No. 4 is 
3 ..:I 0 D ,• 2 composite of 

..:I . .· 3 
4 landfill 1 Wet, very dark gray clayey to fine.¥: =·~ 1--' 

H 
sandy silt (ML) with wood, paper, 

~ 
:·oool 

+ glass and wire ~ o oJ 

151 

Q ~. ~ ~ -~ 

t z P-, tl o• No. sample - wood o 0 • o ~ 

lS 
1 blocking shoe. 

t 
,:I; r.: "I 3 • • 5 ..:I . ~0 o.o: 18 

Drive through a I o .,o 

r\ 
4 

1~ t i··.·· ·1 6 24 ~piece of wood and 
16 layers of- paper jO e 0 4 

9 I 0 • i 

+ Bottom of Boring 
20 t-

• 
-

.. 

• 251 

30-• 
-

35-• • Project: MISSION BAY LANDFILL 
BORING 22 

Fig. 
Project No.; LOG OF G-26 53221S-0006 

• LA/OR-0783-235R WOODWARD -CLYDE CONSULTANTS 
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BORING 
See Site Plan LOCATION 

DRILLING 
CTL jDRILLERD, AGENCY 

[)fULLING 
EQUIPMENT Mobile B-61 8" HSA 
DIAMETER AND TYPE 
OF WELL CASING 2" I.D. Teflon 
TYPE OF 
PERFORATION 0.050 in. slotted 
TYPE OF PERFORATION # 
BACKFILL 16 Silica sand 
TYPE OF 
SEAL 

z........ 
o..W 
ww 
o!!: 

5-

20 

25-

30-

-

35-~ 

Bentonite slurry 

DESCRIPTION 

Dry, light gray brown silty fine to 
medium sand (SM) 

Moist, light gray silty fine sand 
(SM-SP) with trace of clayey silt 
and scattered shell fragments 

Bottom of Boring 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

-

ELEVATION ,- 16. I MSL AND DATUM 

··Dibel DATE 9/23/83 STARTED 
COMPLfT!pN 
DEPTH FT 35' 
OF S~~PLES~DIST. --

WATER 'FIRST 
DEPTH "(FTI I 11' 

LOGGED BY: 

B.R. Smillie 

GRAPHIC LOG SAMPLES 

cb ~ 
~ :!: ct-E 
.8 § > 5 
0 ·- 0.9 .. 

•0· • . . 

., :=c 
ci c. o::~ 
z ~ iii8 
11\/ : 
~ 13 

2~ 14 18 
27 

3\ 5 
6 

~ 10 

41\ 6 
8 

~ 12 

5.--\ 18 
21 

---' 10 

6~ 
~ 10 

8 
9 

"' .:a; cu 
=~E 
·~ca.-
00::1-

DATE 
9/23/83 FINISHED 

~Q~K DEPTH(FT) --
1UNDIST. :coRE __ --
1coMPL 124 HAS:__ --
CHECKED BY: 

s. Haley 

REMARKS 

Sample No. 9 is 
composite of 
landfill materials 

LOG OF BORING 23 
Fig. 
G-27 
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BORING 
LOCATION See Site Plan ELEVATION 161 AND DATUM ,.... 

~~~L~t~G CTL jDRILLER D. Dibel DATE . I• 
STARTED · 9J21/83 ~~~§HED 9/22/83 

DRILLING 
EQUIPMENT Mobile B-61 8" HSA 
DIAMETER AND TYPE 
OF WELL CASING 2" I.D. Tefl'on 
TYPE OF . 
PERFORATION 0. 025 ln. slotted 
~XtV~rt."ERFORATION #20 Silica sand 
TYPE OF 
SEAL Bentonite slurry 

:x:-
1-1-
a.W 
wW 
o!:!: 

5-~ 

DESCRIPTION 

Dry, light brown gray silty very 
fine sand (SM-SP) 

Damp 

Tl Moist 

Moist to saturated, black fine sandy 
silt with wood, paper, rubber and 

-

+ glass 
+ 

151 
l 

~! 
± 

20-

25-

30- Loose to medium dense, saturated, 
black fine sandy silt to silty fine 
sand (SM-ML) with shell fragments -

35 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-0783-235R 

+ 

f 

COMPL~T[!JN 
41 51 DEPTH 1FT1 • 

OF S~~PLES~ DIST. --
WATER 'FIRST 

DEPTH (FT) I 15 I 
LOGGED BY:. 

B.R. Smillie 

f!Q~K 
DEPTH(FT) --

1UNDIST. !CURt 
I --

tCOMPL.__ 124 HAS:__ 

CHECKED BY: 

S. Haley 

GRAPHIC LOG SAMPLES 

..:I 

..:I 

H 

~ 

Q 

z 
,:t: 

..:I 

~ 

::> 
H 

> 
::> 
..:I 

..:I 

,:t: 

2r-l~ 11 
13 
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4\ 1~ 
~8 

00 

0 0 s Do c 4 
7 8 

P. o o 18 
0 0 0 [:: 8 

8 16 
56 

~ 
4 

9 4 
6 

' 0 0 

REMARKS 

No recovery at 20 1
-

Sample No. 5 used 
for composite of 
landfill material 

No sample at 25 1
-

wood and rubber 
plugged sample shoe 

IHigh blow count due 
to driving a large 
piece of trash 
ahead of the 

\sampler 

LOG OF BORING 24 
Fig. 
G-28 

WOODWARD -CLYDE CONSULTANTS 



• GRAPHIC LOG SAMPLES ::r-
~ '" "' 

~~ c:n REMARKS ~UJ DESCRIPTION .,._o ~~ 
~] "' s: c: ~0;:;: wu.J 

:<::-0 o:= "' c: ci c. 0 ~ ~m.§ ·~ .IJ 0 > - 0 

" 0 ·z z ~ CDU oa::~ 
" 

• • ?5 0 0 0 

Soft to medium stiff, saturated, H 0 0 0 

5 0 0 

black clayey silt (ML) with 0 0 40- H ., K 4 
shells H 0 0 1C 5 F::t: p 0 

6 0 

-r- Bottom of Boring 
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• Project: MISSION BAY LANDFILL 
CONT. LOG OF BORING 24 

Fig. 
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DESCRIPTION 

Dry, light gray silty very fine sand 
(SM-SP) with scattered shells, 
micaceous 

Damp, gray silty fine sand (SM-SP) 
micaceous with scattered small 
shell fragments 

\1 

Medium dense, saturated, light gray-
brown silty fine to medium sand 
(SM-SP) 

Loose to medium dense, saturated, 
silty to clayey very fine sand 
(SM-ML) with shells 

Loose to medium dense, saturated, 
very fine sandy silt U1L) with· 
shells 

Bottom of Boring 

Project: MISSION BAY LANDFILL 

Project No.: 53221S-0006 

LA/OR-078J-235R 
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2 
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REMARKS 

LOG OF BORING 25 
Fig. 
G-30 
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3467 Kurtz Street 
San Diego, California 92110 
(619) 224-2911 

September 8, 1983 
Project No. 53232S-SI01 

Mr. M. Nosanov 
Engineering Sciences 
125 w. Huntington Drive 
Arcadiai CA 91006 

METHANE GAS MONITORING 
RAMADA RENAISSANCE HOTEL SITE 
MISSION BAY 
SAN DIEGO, CALIFORNIA 

Dear Mr. Nosanov: 

Woodward-Clyde Consultants 

This letter confirms our conversations of September 7 and 8, 1983. 
We understand that you need approximately 6 gas monitoring wells 
at the subject site in order for you to design your gas protection 
system. 

We further understand that you will make gas measurements on five 
existing gas wells today so that you can determine how many 
additional wells you will need, if any. Also, we need construction 
specifications for any new wells that you need. As per our 
discussions, we are planning to construct two additional gas 
monitoring wells on the Ramada site as part of our site assessment 
of the 115-acre Mission Bay Landfill. The construction of those 
wells is described in your copy of our Site Assessment Plan dated 
August 22, 1983. 

We need information from you as soon as possible, hopefully by 
Monday, September 12. We expect to start our field investigation 
including the construction of all water and gas wells on the 115-
acre landfill site on Thursday, September 15, and we hope to 
complete that work by Wednesday, September 21. 

To assist you in your evaluation of the suitability of the five 
existing wells, the following well construction information may be 
helpful. 

• The approximate depths of the gas wells are indicated in 
the attached Table 1 . 

Consult1ng Eng1neers Geolog1sts 
and Env1ronmental Sc1ent1sts 

Off1ces 1n Olher Pnnc1pal C1t:es 
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· Mr·. M. 'Nosanov 
Project No. 53232S-SI01 
September 8, 1983 Woodward-Clyde Consultants 
Page 2 

• All of the wells were drilled on March 30, 1981 . 

• All of the wells were drilled with a 6-inch diameter 
auger. 

• All well borings were drilled through soil fill (as 
indicated in Table 1) into landfill. All borings end in 
landfill . 

• No borings encountered groundwater . 

• All of the wells are constructed of 1-1/4-inch diameter 
schedule 40 PVC with a glued-on bottom cap as well as 
glued connections (PVC glue was used.) 

• The bottom 3 feet of each PVC pipe is slotted . 

• The boring below the bottom of the PVC pipe and annulus 
between the pipe and the lower portion of boring wall 

• 

were filled with pea gravel. · 

Above the pea gravel, the boring was filled with dry 
bentonite which was wetted in place. 

If you have any questions, please let me know. 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

~c . 

: lp 

attachment 

cc: Mr. Kent Cost - Park West 
Mr. Robert Smith - Peter A. Lendrum Associates 
Mr. Richard Johnson -City of San Diego 
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Woodward-Clyde Consultants 

TABLE 1 

APPROXIMATE DEPTHS OF GAS WELLS 
CONSTRUCTED IN 1981 AT RAMADA RENAISSANCE SITE 

AT MISSION BAY IN SAN DIEGO 

Depth of 
Depth of Bottom of 

Total Depth of Bottom of Bentonite 
Boring Depth Soil Fill Pipe Backfill 
Number ( ft) (ft) ( ft) (ft) 

G-1 12 5 10 7 

G-2 9 5 8 5 

G-3 10 4-1/2 8 5-1/2 

G-4 15 11 11-1/2 9 

G-5 17 14 16 13-1/2 



• • • • • • • • • • • • • 
AIR QUALITY MEASUREMENTS DURING FIELD INVESTIGATION 

Organic VaEor Analxzer H~S Comb. Gas Meter Monitox Draeger Tubes OVA OVA Sample OVA Borehole Combustible HCN-H2S Carbon Hydrogen Hydrochloric Vinyl Boring Geologist ~ Readings Readings Gases e 
H2S Alarm Tetrachl. C::t:anide Acid Benzene Chloride 

l,lAa Smillie Non5 
2 Reyes PID 8.2-12.7 ppm N.D.c N.D. N.D. No N.D. N.D. N.D. N.D. 3 Reyes PID 7.7-27.3 ppm 10-17 ppm N.D. 5-6 ppm Yes <5 ppm 1 ppm N.D. N.D. 4 Re}eS PIDd 6.5-9.3 ppm up to 9.2 ppm N.D. N.D. No N.D. N.D. N.D. N.D. 5 Schmoll FID 0-350 ppm up to 1000 ppm N.D. N.D. No N.D. N.D. N.D. N.D. 6 Schmoll FID 0-450 ppm up to 1000 ppm N.D. N.D. No N.D. N.D. N.D. N.D. 7 Reyes PID 2.1-8.3 ppm N.D. N.D. N.D. No N.D. N.D. N.D. N.D. 8 Reyes PID 1.8-9.2 ppm 6.9-7.3 ppm N.D. N.D. No 
9 Reyes PID 0.4-3.9 ppm 0.1-3.7 ppm N.D. N.D. No N.D. N.D. N.D. N.D. N.D. lOa Smillie FID 1.7-4.1 ppm N.D. N.D. N.D. No N.D. N.D. N.D. N.D. 11 Schmoll FID 0-220 ppm 0-1000 ppm N.D. N.D. No 
12 Reyes PID 2.0-2.2 ppm 100-500 ppm N.D. N.D. No N.D. N.D. N.D. N.D. N.D. (with FID) 
13 Schmoll FID 0-25 ppm up to 300 ppm N.D. N.D. No N.D. N.D. N.D. 14 Schmoll FID 0-100 ppm N.D. N.D. N.D. No 
15 Schmoll FID 0-20 ppm up to 10 ppm N.D. N.D. No N.D. N.D. 16 Reyes PID 8-60 ppm N.D. 

f N.Df N.D. No N.D. N.D. N.D. 17 Smillie FID >1000 ppm >5% N.D. No N.D. 18 Smillie FID 8.1-8. 9 ppm N.D. N.D. No N.D. N.D. N.D. N.D. 19a Schmoll FID N.D. N.D. N.D. N.D. No N.D. N.D. N.D. 20 Schmoll FID 0-30 ppm N.D. N.D. N.D. No 21 Schmoll FID 0-70 ppm up to 200 ppm N.D. N.D. No N.D. N.D. N.D. 22 Smillie FID 0-8.2 ppm N.D. N.D. N.D. No N.D. N.D. N.D. 23 Smillie FID 8.1-9.0 ppm N.D. N.D. N.D. No N.D. N.D. 24 Smillie FID 8.0 to 8.6 0-8.8 ppm N.D. N.D. No N.D. N.D. N.D. N.D. N.D. 25a Smillie FID N.D. N.D. N.D. N.D. No N.D. N.D. N.D. N.D. Leaching Reyes PID 4.1-6.2 ppm N.D. N.D. No Facility 

a Off-site boring b PID - Photo ionization Detector; does not detect methane c N.D. a Not Detected d FID a Flame ionization detecto~; does detect me~hane e 
f Detection limit 1% • 10,000 ppm 

overnight; during drilling Measurement taken in hole sealed N.D. 
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Effective 
Boring Sand Sand Sand Pack 

No. Interval 1 Volume 2 Diameter 3 

1 18.5 to 6.5 4.0 8.2 
2 37.0 to 26.5 3.9 8.6 
4 35.0 to 22.0 3.1 7.0 
6 35.0 to 22.5 3.6 7.7 
7 37.0 to 25.0 3.3 7.5 
8 42.0 to 29.5 2.5 6.5 
9 31.5 to 20.0 2.0 6.1 

10 35.0 to 23.0 4.0 8.2 
11 35.0 to 22.5 4.5 8.5 
12 27.3 to 17.0 2.3 6.8 
13 30.0 to 19.0 4.8 9.3 
15 30.0 to 17.5 2. 1 6.0 
16 29.0 to 18.0 3.9 8.4 
18 33.0 to 18.0 4.0 7.4 
19 29.0 to 17.5 3.6 7.9 
20 28.5 to 16.5 2.4 6.5 
21 29.0 to 17.0 1.8 5.8 
23 25.0 to 13.0 4~0 8.2 
24 29.0 to 17.0 4.0 8.2 
25 28.0 to 16.0 4.0 8.2 

AVERAGE 7.6 
STANDARD DEVIATION 1.0 
HAXIMUM 9.3 
MINIMUM 6.0 

1 Quantities presented in feet. 
2 Quantities presented in cubic feet (ft 3 ). 

3 Quantities presented in inches. 

• • • • • • • • 
WATER WELL BACKFILL DATA 

Effective Sand- Sand- Effective 
Slurry Slurry Slurry Seal Bentonite Bentonite Dry Mix 

Interval 1 Volume 2 Diameter 3 Interval 1 Volume2 Diameter 3 

6.5 to 4.5 0.5 7.2 4.5 to 1.5 1.0 8.2 
26.5 to 24.0 24.0 to 2.0 
22.0 to 20.0 0.7 20.0 to 2.0 
22.5 to 21.0 0.6 8.9 21.0 to 2.0 6.0 8.0 
25.0 to 22.0 1.3 9.2 22.0 to 2.0 10.0 9.9 
29.5 to 26.5 26.5 to 1.5 
20.0 to 17.5 0.7 7.6 17.5 to 2.0 5.2 8.2 

NONE 23.0 to 2.0 8.0 8.7 
20.0 to 17.5 0.7 7.6 17.5 to 2.0 5.6 8. 5 . 
17.0 to 15.0 2.4 15.0 15.0 to 2.0 
19.0 to 17.0 17.0 to 2.0 5.4 8.5 
17.5 to 16.0 0.6 8.9 16.0 to 2.0 5.0 8.4 
18.0 to 15.0 1.3 9.2 15.0 to 1.5 8.0 10.7 
18.0 to 16.5 1.0 11.3 16.5 to 2.0 5.0 8.3 
17.5 to 16.5 0.6 10.8 16.5 to 2.0 5.5 8.7 
16.5 to 15.0 0.6 8.9 15.0 to 2.0 5.0 8.7 
17.0 to 15.0 0.9 9.4 12.5 to 2.0 3.9 8.6 
13.0 to 12.0 0.3 7.8 12.0 to 2.0 3.0 7.8 
17.0 to 15.0 0.7 8.4 15.0 to 2.0 4.0 7.9 

NONE 16.0 to 2.0 4.7 8.2 

9.3 8.6 
1.9 0.7 

15.0 10.7 
7.2 7.8 



• Project No. 53221S-0006 

• • 
WATER WELL CASING AND GROUND-WATER ELEVATIONS 

• Casing 
Well Elevation Depth to Measurement Elevation 

No. (ft., MSL) Ground Water (ft) Date/Time (ft., MSL) 

1 9.82 7.10 10-25/1305 2. 72 

• 2 22.99 21.45 10-25/1325 1.54 
4 22.77 20.94 10-25/1310 1.83 
6 27.04 25.04 10-25/1350 2.00 
7 25.81 23.73 10-25/1358 2.08 

• 8 23.06 20.75 10-25/1335 2.31 
9 26.08 23.76 10-25/1342 2.32 

10 21.33 19.23 10-25/1410 2.10 
11 24.81 22.11 10-25/1440 2.70 

• e 12 19.90 17.43 10-25/1552 2.47 
13 20.63 17.88 10-25/1447 2.75 
15 18.32 16.05 10-25/1500 2.27 
16 16.97 14.50 10-25/1508 2.47 

• 18 19.15 16.77 10-25/1515 2.38 
19 14.71 12.55 10-25/1105 2.16 
20 15.19 14.00 10-25/1000 1.19 
21 15.25 13.97 10-25/1055 1.28 

• 23 16.96 11.46 10-25/1525 5.50 
24 17.76 13.25 10-25/1535 4.51 
25 18.29 16.00 10-25/1540 2.29 

• 

• • 
• 
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• • 
WATER SAMPLING SUMMARY 

• Gallons 
Well Sampling Withdrawn Prior 

No. Development Method Sampling Method Criteria to Sampling 

1 Suction pump with Teflon bailer T, pH, cond. 79.5 
PVC fittings 

• 2 Teflon bailer Teflon bladder pump T, pH 32 
4 Teflon bailer Teflon bladder pump T, pH 36 
6 Teflon bladder pump Teflon bladder pump T, pH 33 
7 Teflon bailer Teflon bladder pump T, pH 37 

• 8 Teflon bladder pump Teflon bladder pump T, pH 33 
9 Peristaltic pump T, pH 3 

Teflon tubing 

10 Teflon bailer Teflon bladder pump T, pH 61.5 

• e 11 Teflon bailer Teflon bladder pump T, pH 44 
12 Teflon bailer Peristaltic pump T, pH 4.5 

Teflon tubing 

13 '.l!eflon bailer Teflon bladder pump T, pH 29 
15 Teflon bailer Teflon bladder pump T, pH 47 • 16 Teflon bailer Teflon bladder pump T, pH 40 
18 Teflon bailer Teflon bladder pump T, pH 41 
19 Teflon bailer Teflon bladder pump T, pH 42.5 
20 Teflon bailer Teflon bladder pump T, pH 46 • 21 Teflon bailer Teflon bladder pump T, pH 37.5 
23 Teflon bailer Teflon bladder pump T, pH 46 
24 Teflon bailer Teflon bailer pH, cond. 6 
25 Teflon bladder pump Teflon bailer pH, cond. 16 • and bailer 

• • 
• 
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Project No. 532218-0006 Woodward· Clyde Consultants 

APPENDIX H 

LABORATORY DATA 

This appendix presents the report submitted by Science Applications 1 Inc. 1 to· Woodward-Clyde Consultants on the chemical analyses performed for the Mission Bay Landfill Site Assessment • 
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1.0 INTRODUCTION 

The analytic~! program for the Mission Bay Landfill 

consisted of testing the soil, landfill material, groundwater and 

gases for priority pollutants and other important constituents. 

The water, wastes and soils were analyzed for three groups of 

parameters: 

• Group A: pH, total cyanides, sulfides, fluorides, 
and phenols. 

• Group B: Heavy metals (arsenic, cadmium, chromium, 
copper, lead, etc.) as listed in the 
California Assessment Manual (CAM) . 

• Group C: EPA listed organic priority pollutants 
including pesticides and PCB's but not 
metals • 

The gas samples collected from five (5) existing gas wells 

and five (5) new gas wells were analyzed for major components 

(CH4, C02, N2, 02 and Ar) and for Hydrogen Cyanide (HCN) and 

Hydrogen Sulfide (H2S). 

All laboratory procedures were subjected to EPA approved 

QA/QC procedures to assure that: 

• The data is accurate in terms of agreement with 
reference values • 

• The data is precise in terms of agreement between 
individual measurements taken under similar 
conditions. 

• The data is comparable to other data for evaluation 
purposes • 

1 
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• The data is reproducibly obtainable, whether by our 
laboratory or another. 

The analytical results are presented in four sections, Trace 

Metals, Organics, Inorganics, and Gases. Each section contains a 

description of the methods employed and followed by the actual 

analytical results (data). The analytical results are followed 

by the QA/QC data for each section • 

2 
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2.0 TRACE METALS 

2.1 Trace Metal Analysis of Wastes/Soils 

The sample digestion/preparation procedure used has proven 

effective for complete dissolution of elemental species and for 

efficient removal of interferences in complex matrices heavily 

laden with organic material. The sample (1.5- 2.5g) is placed 

in a 200 ml tallform beaker with 50 ml of milli-Q water and 

swirled to mix. 5 ml of HN03 (G.F. Smith, double distilled in 

Vycor glass) and 5 ml HCl (ULTREX) are added and the mixture 

swirled. The samples are -heated, concentrated to 10-15 ml, 

cooled, and H202 (ULTREX) is added and the mixture reacted. The 

cooled sample solution is then brought to volume with milli-Q 

water in a LPE volumetric flask, centrifuged at 4K RPM and the 

supernatant collected in 2 oz LPE sample vials. The extraction 

process is illustrated in Figure 1, Elemental Sample Preparation 

Procedures • 

3 
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Samples were analyzed by atomic abosrption spectroscopy 

(AAS) using flame or graphite furnace (depending upon analyte 

levels) for the 13 elemental priority pollutants. A Perkin

Elmer #603 AAS equipped with Air/C2H2/N2o;c2H2 burners, HGA-2200 

graphite furnace, As~2 auto sampler, deuterium (D 2 ) lamp 

bacvkground corrector and a Perkin-Elmer #056 recorder were used 

for AAS analyses. The D2 background corrector was used on all 

analyses except on those for As and Se. The wavelen_gths of As 

and Se (194 and 196 nm respectively) makes the use of the o2 
prohibitiveo 

Waste/soil samples were analyzed for Hg content by cold 

vapor atomic absorption spectroscopy (CVAAS) using a Laboratory 

Data control 1234 mercury monitor equipped with a Perkin-Elmer 

#0123 recorder. Samples were reduced to destroy the excess KMn04 

using a 10 percent solution of NH 2oH.HCl in 10 percent NaCl. The 

samples were then reduced to the Hg 0 state using a 20 percent 

solution of SnCl2 in 3 N HCl. The resulting Hg vapor was purged 

with N2 through the above described system and the resultant peak 

area integrated • Sample blanks and NBS standards were analyzed 

in the same manner as the samples. Working standards were 

prepared from a 10 ppm stock in 1 percent HN03 using certified 

1,000 ppm standards. Standard additions were routinely performed 

to evaluate potential matrix effects. 

5 
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~ 2.2 Trace Metals in Groundwater 

Sample aliquots (50 ml) were transferred to 200 ml tall form 

PYREX beakers. The samples were then digested using a 

modification of EPA method #200.00 for total metals (EPA, 1979). 

The sample preparation procedures used is shown in Figure 2 • 

2.3 QA/QC 

Analytical precision data (replicate analysis) and accuracy 

data (spike and recovery) are presented in tables following the 

sample data. Both types of data are within the normal limits of 

analysis. 

·~ 

• 

• 
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• • • • • • • • • 'ffiA<E METALS IN GRClJND WA'I'm mDM WCXlJWARD-CYa.E/ MISSIOO BAY LANDFILL (SEPI'EMBER, 1983) 

SAMPLE DESffiiPI'IOO JRB-84 

MB--011\-Gw-01-1 

MB-02-Gw-01-1 

fo&-04-Gw-01-1 

MB-06-Gw-01-1 

m-o7-cw-Ol-l 

MB-08-Gw-Ol-1 

m-o9-cw-OI-l 

~IB-10-Gw-01-1 

m-11-cw-01-1 

MB-12-Gw-01-1 

fo&-13-Gw-01-1 

MB-15-GW-01-1 

m-16-Gw-Ol-1 

MB-18-Gw-01-1 

m-19-Gw-Ol-1 

MB-20-Gw-01-1 

m-21-Gw-Ol-1 

5565 

5051 

5455 

5459 

5461 

5465 

5622 

5063 

5454 

5626 

5065 

5060 

5054 

5057 

5531 

5527 

5535 

Sb 

<8 

22 

27 

<8 

34 

55 

<8 

54 

26 

33 

<8 

<8 

<8 

60 

25 

<8 

23 

(Oonoentrations given in ug/1 unless otherwise noted) 

As Be 

246 14.9 

<20 . 0.2 

53 0.2 

<20 <0.04 

Cd 

4.9 

3.9 

1.1 

1.9 

<20 0.2 1.0 

<20 0.2 1.7 

<20 0.3 1.0 

<20 0.2 1.4 

<20 0.2 1.6 

34 0.3 0.6 

32 <0.04 1.7 

<20 0.9 o.s 
<20 0.2 1.9 

<20 o.s 2.1 

48 0.3 1.6 

49 0.1 2.0 

63 0.2 2.0 

Cr 

689 

14 

8 

OJ 

691 

4 

4 

4 <0.1 

2 1 

7 11 

21 3 

3 <0.1 

10 2 

2 <0.1 

so <0.1 

52 

31 

15 

13 

4 

11 

31 

4 

11 

4 

2 

5 

lb fig Ni 

591 

15 

14 

4 

19 

10 

11 

14 

10 

10 

5 

15 

11 

21 

12 

3 

22 

(ng/1) 

233 202 

<5 

<5 

6 

27 

39 

16 

<5 33 

<5 31 

13 18 

<5 38 

<5 22 

<5 18 

<5 

12 

55 

<5 

<5 

<5 

71 

8 

35 

15 

41 

26 

15 

24 

Se Ag 

<40 1.5 

<40 <0.5 

<40 <0.5 

<40 <0.5 

Tl 

10 

19 

18 

16 

<40 <0.5 13 

<40 <0.5 30 

<40 <0.5 32 

<40 <0.5 104 

<40 <0.5 19 

<40 <0.5 54 

<40 <0.5 

<40 <0.5 

<40 <0.5 

<40 <0.!) 

<40 <0.5 

<40 <0.5 

<40 <0.5 

12 

16 

21 

33 

30 

14 

30 

• • • 
Zn Ba Oo Ho v 

1230 2225 230 <50 1249 

35 700 <50 <50 <50 

67 1055 <50 <50 70 

28 90 <50 <50 <50 

53 220 <50 <50 85 

40 790 <50 <SO <50 

99 3565 <50 <50 <50 

75 145 <50 <SO <50 

30 2695 <50 <50 <50 

42 595 <50 <50 <50 

65 1395 <50 <50 <50 

58 585 <SO <50 80 

23 715 <50 <50 <50 

80 75 <50 <50 <SO 

41 75 <50 <50 <50 

27 1160 <50 <50 <50 

59 3925 90 <SO 105 

• 



• • • • • • • • • • • • • 
'IRA<E ME:l'ALS IN GRUJND HATER FRCM ~ARI>-CYO..F/ HISSIOO BAY I..ANIFIIL (SEPI'FH3ER, 1983) 

(Cbnoentrations given in ug/1 unless otherwise noted) 

SAMPLE DESQUPriOO JRB-84 Sb As Be Qj a: cu lb Ug Ni Se Ag Tl zn Ba Cb Mo v 
(ng/1) 

113-23--<M--01-1 5523 35 34 0.3 1.1 19 3 43 10 45 <40 <0.5 38 125 3015 95 <50 95 ! 
MB-24-<>w-01-3 5521 <8 46 1.3 16.1 532 103 54 197 87 <40 <0.5 30 349 2095 95 <SO . 175 
1-B-25--<M--01-3 5517 28 73 0.4 87.2 458 24 21 <5 59 <40 <0.5 18 84 300 75 <50 105 



• -· • • • • • • • • • • 'mACE HE:l'I\LS m OOILS FRCH WI:XDWID-<LYIE/MISSIOO BAY LANDFILL (SEPl'EmER, 1983) 

(oonamtrations given in ug/g dry weight values unless otherwise noted) 

SAMR..E DESOUPI'IOO JRB-84 Sb As Be Cd Cr CU Pb Hg Ni Se Ag Tl Zn Ba (b Pi:~ V 
(ng/1) 

113-0lA-ffi-03 4578 <5.0 12.4 0.366 0.098 26.6 16.7 9.72 25.8 7.8 <10 0.026 <0.2 58 164 14 <5 72 
MB-02-tlA-()4,05 & 06 ·(Conposite) 4581,4488,4489 <5.0 16.3 0.439 0.477 35.1 100 133 591 37.1 <10 0.474 <0.2 198 8 22 <5 86 

113-02-ffi-07 

m-o3-wA-()5 

m-o3-m-o3 

MB-03-SB-07 

113-()4-WA-07 

MB-04-SB-06 

4490 

4588 

4493 

4589 

4496 

4495 

MB-05~3 & 10 (Oamposite & 4499, 4603A 

MB-05-wA-03 & 10 Duplicate) 

113-()6-WA-03 & 06 

MB-06-SB-10 (Duplicate) 

MB-06-ffi-10 

MB-07-SB-06 

MB-07-m-09 

MB-08-tlA-03 & 04 (Oamposite) 

m-os-m-oa 

4499, 46038 

4604, 4606 

4502A 

45028 

4612 

4507 

4617, 4618 

4508 

<5.0 21.5 0.331 0.071 34.4 18.6 13.7 3.81 12.3 <10 0.624 <0.2 66 207 19 <5 88 

<5.0 17.3 0.201 1.00 134 116 436 2325 20.2 <10 0.487 <0.2 2637 322 15 <5 47 

<5.0 10.1 0.212 0.052 20.0 10.0 4.55 3.88 5.7 <10 0.023 <0.2 32 118 11 <5 55 

<5.0 135.8 0.127 0.115 25.7 6.8 5.88 8.39 3.7 <10 0.015 <0.2 34 66 3 <5 35 

<5.0 10.6 0.312 4.09 30.4 63.8 157 277 23.8 <10 0.691 <0.2 348 78 7 <5 34 

<5.0 11.9 0.095 0.022 21.2 5.5 1.13 1.01 2.8 <10 0.008 <0.2 21 50 4 <5 28 

<5.0 10.9 0.385 0.325 31.3 34.3 43.3 278 25.2 <10 0.078 <0.2 136 102 9 <5 47 

<5.0 15.9 0.517 0.384 33.4 22.4 156 238 10.9 <10 0.060 <0.2 170 84 6 <5 60 

<5.0 6.3 0.204 0.618 '36.8 27.4 51.0 215. 33.4 <10 0.214 <0.2 428 131 6 <5 32 

<5.0 11.1 0.393 0.030 30.2 18.9 3.22 1.88 9.3 <10 0.012 <0.2 

<5.0 13.8 0.428 0.020 30.4 20.0 3.24 1.83 11.2 <10 0.013 <0.2 

<5.0 10.4 0.328 0.117 29.2 16.5 9.61 57.5 10.1 <10 0.05~ <0.2 

so 164 12 <5 79 

52 175 12 <5 83 

55 126 11 <5 69 

<5.0 13.4 0.302 1.30 -116 139 67.4 155 35.8 <10 o. 770 <0.2 278 107 15 <5 so 

<5.0 9.1 0.337 0.208 30.7 19.6 20.4 368 11.1 <10 2.81 <0.2 103 136 11 <5 70 

<5.0 16.9 0.433 0.082 27.5 20.6 9.98 4.89 7.6 <10 0.142 <0.2 51 152 10 <5 73 

• 
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SAMILE DESOUPI'IOO 

ffi-09-WA-09 

MB-09-SB-11 & 12 (Canp>site) 

m-10-SB-06 

MB-11-wA-06 

m-11-SB-09 

MB-12-HA-{)8 

m-12-SB-06 & 07 (Canp>site) 

MB-13-HA-{)5 

m-13-SB-07 

MB-14-HA-il4 

m-15-WA-04 & 06 (Canp>site) 

MB-15-SB-07 & 08 (Cbmposite) 

m-16-WA-03 

MB-16-SB-07 

~B-17-HA-04 

MB-18-wA-03 

m-18-SB-07 

• • • • • • • • • 
'mA<E METALS IN son.s FRa1 WCXD/ARD-<LYIE/MISSIOO BAY LANDFilL (SEPl'EmER, 1983) 

(concentrations given in ug/g dry weight values unless otherwise noted) 

JRB-84 

4512 

4631, 4513 

4511 

4524 

4526 

4529 

4527, 4528 

4531 

4533 

4537 

4662, 4664 

4542, 4543 

4668 

4545 

4549 

4550 

4552 

Sb As Be Cd Cr CU Fb Hg Ni se Ag T1 Zn Ba Cb Mo v 
(ng/1) 

<5.0 11.7 0.279 1.58 24.9 49.3 85.2 292 12.2 <10 0.399 <0.2 173 117 8 <5 51 

<5.0 38.0 0.669 0.142 36.7 31.5 6.52 5.38 14.8 <10 0.049 <0.2 

<5.0 12.6 0.311 0.079 26.3 13.9 5.28 2.39 8.3 <10 0.104 <0.2 

74 197 18 <5 93 

47 167 13 <5 70 

<5.0 18.6 0.332 0.928 126 111 116 168 48.2 <10 0.185 <0.2 282 133 11 <5 65 

<5.0 35.9 0.766 .. 0.345 40.8 29.6 3.55 7.41 15.4 <10 0.131 <0.2 69 102 17 <5 106 

<5.0 13.1 0.319 1.37 137 68.2 198 988 39.4 <10 0.220 <0.2 223 140 15 21 76 

<5.0 14.6 0.316 0.398 31.2 18.4 7.30 31.6 11.3 <10 0.190 <0.2 188 162 13 <5 72 
\ 

<5.0 23.6 0.908 1.89 74.4 82.2 230 194 32.6 <10 0.228 <0.2 332 285 22 <5 120 

<5.0 32.2 0.574 0.158 38.8 24.7 8.33 2.74 15.5 <10 0.053 <0.2 61 135 17 <5 97 

<5.0 6.6 0.131 1.95 89.5 50.1 223 768 81.0 <10 2.80 <0.2 478 108 2 <5 30 

<5.0 1~.1 0.245'-6.59 32.3 136 235 1624 26.4 <10 2.30 <0.2 1520 120 9 <5 45 

<5.0 12.4 0.330 0.169 22.7 13.1 4.75 29.2 6.5 <10 0.043 <0.2 48 64 7 <5 51 

6.2 60.4 0.050 2.36 140 377 132 2077 72.8 <10 1.57 <0.2 1387 139 36 <5 146 

<5.0 48.8 1.18 0.269 58.9 49.8 8.69 12.1 23.5 <10 0.162 <0.2 95 98 20 <5 133 

<5.0 24.1 0.977 0.618 32.7 39.1 73.1 66.3 15.3 <10 0.088 <0.2 142 118 10 <5 77 

<5.0 19.7 0.610 0.865 86.2 23.0 70.2 2917 50.5 <10 0.773 <0.2 1252 133 9 <5 53 

<5.0 39.1 0.795 0.278 46.3 31.4 8.31 7.21 16.3 <10 0.160 <0.2 27 124 15 <5 88 

• 
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'mACE METALS IN SOll.S mCM WCXDWID-<LYIE/MISSIOO BA.Y LANDFILL (SEPl'EmER, 1983) 

(concentrations given in ug/g dey weight values unless otherwise noted) 

SAMPLE DESOUPI'IOO JRB-84 Sb 1\s Be Cd Cr cu Fb Hg Ni se Ag Tl Zn Ba (b ft> v 
(ng/1) 

113-19-SB-04 & 06 (Cc:mposite) 4683, 4556 <5.0 14.0 0.478 0.088 35.6 15.1 5.01 4.32 8.2 <10 0.032 <0.2 42 74 8 <5 65 

MB-20-wA-o4 4557 <5.0 32.1 0.814 0.035 33.9 36.3 7.86 3.63 18.6 <10 0.021 <0.2 81 165 17 <5 113 

ffi-20-WA-05 4558 <5.0 15.0 0.518 2.26 58.4 58.2 74.9 717 30.7 <10 2.92 <0.2 358 179 12 <5 69 

MB--21-wA-o4 4560 <5.0 12.8 0.178 0.272 12.9 10.7 14.2 246 3.2 <10 0.022 <0.2 77 51 4 <5 30 

1'11-21-SB-06 · 4562 <5.0 5.7 0.252 0.028 17.0 9.9 5.71 2.60 4.7 <10 0.014 <0.2 22 44 5 <5 45 

MB--22-WA-03 4564 <5.0 45.1 1.03 0.048 49.7 49.9 5.35 17.5 21.1 <10 0.063 <0.2 101 282 25 <5 133 

ffi-23-WA-03,04 & 05 (Cc:mposite) 4566,4701,4702 <5.0 22.5 0.468 2.16 69.1 64.4 103 575 16.7 <10 0.110 <0.2 137 158 12 <5 77 

MB--23-S&-06 & 07 (Cc:mposite) 4703, 4567 <5.0 5.1 0.305 1.14 28.5 16.5 13.7 33.5 11.0 <10 0.044 <0.2 73 106 9 <5 50 

1'11-24-WA-04 4570 <5.0 144 0.096 1.67 45.6 258 254 2354 38.9 <10 0.459 <0.2 234 134 5 <5 39 

...... MB--24-S&-09 & 10 (Canp>site) 4572, 4574 <5.0 30.7 0.733 0.202 36.4 32.2 8.06 9.15 14.1 <10 0.092 <0.2 116 158 14 <5 85 
N 

m-25-"'-01-2 ' • } {"%, 4458} 
r-B-25-m-o2-2 & 4 (Cc:mposite) 4459, 4461 <5.0 18.4 0.455 0.142 29.2 19.2 5.16 2.80 11.8 <10 0.042 <0.2 53 131 11 <5 69 

MB--25-SB-03-2 & 4 4462, 4464 

113-25-m-05 4576 <5.0 26.8 0.486 0.081 37.2 18.7 4.31 3.05 9.8 <10 0.038 <0.2 59 131 11 <5 72 



• • • • • • • • • • • • • 
a:J1PARISOO OF 'mACE ~AL lli\TA ElOt MISSICN BAY WA'IER SAMPLES '10 WATERS ElOt ODJER 1\RE'Ml 

(values are in ug/1 unless otherwise noted) 

Ag As Ba Be Cd Co cr cu Hg Mo Ni Pb Sb se Tl v Zn 
(ng/1) 

Hslru. 
Mission Bay Landfill High 1.5 246 3925 14.9 ff7 .2 230 689 691 233 <50 202 591 60 <40 104 1295 1230 
(Whole GrolUld Water) Low <0.5 <20 75 <0.04 0.5 <50 2 <0.1 <5.0 <50 8 3 <8.0 <40 10 <50 23 

Mean <0.5 43.9 1271 1.05 6.8 67 97 45.2 32.9 <50 40 45 24.3 <40 28 128 131 

Mission Bay ·Monitoring High 1.7 <30.0 <0.2 9.3 <3.0 <3.0 107 <60.0 11.6 110 <40 <40 60.0 
(Whole sea Water 1983) Low <1.0 <30.0 <0.2 <1.0 <3.0 <3.0 <5.0 <60.0 <3.0 <5.0 <40 <40 3.2 

Mean 1.3 <30.0 <0.2 2.2 <3.0 <3.0 29 <60.0 4.1 52 <40 <40 16.6 

New York Bight High 1030 2.0 10.0 19.0 127 30.0 19.0 28.0 
(Whole sea Water 1983) Low 440 <2.0 <3.0 <3.0 <5.0 12.0 <3.0 2.0 

Mean 664 <2.0 <3.0 3.0 8.0 20.0 <3.0 7.0 

Persian Gulf High <50.0 
. 

<2.0 - 12.0 <3.0 142 <60.0 <10.0 63.0 
(Filtered sea Water Low <50.0 <2.0 3.0 <3.0 <5.0 - <60.0 <10.0 22.0 
1983) Mean <50,0 <2.0 4.0 <3.0 27 - <60.0 <10.0 31.0 ..... 

w Ofen Ocean 0.003 2.0 12.0 0.0002 0.07 0.002 0.3 0.12 6.0 11.0 0.48 0.001 0.2 0.17 0.12 1.0 0.3 
(Whole seawater) 
(Trans • .!\mer. Geo. Union 
April, 1983) 

Guam High 1.0 27.0 5.0 <0.1 <0.2 2.0 3.0 <5.0 3.0 28 <2.0 17.0 <0.5 21 
(Whole Well Water, 1981) Low <0.2 1.0 3.0 <0.1 <0.2 <1.0 <1.0 <5.0 <1.0 <1.0 <2.0 2.0 <0.5 <0.2 

Mean 1.0 6.3 4.3 <0.1 <0.2 1.2 1.5 <5.0 1.5 3 <2.0 7.0 <0.5 5.0 



• • • • • • • • • • • 
-~ • • 

<DU'ARISCN OF TRACE ME'm. lli\TA FR<Jt MISSICN BAY SOU. SAMILES '10 SEDIMENI' F10t (JJHER 1\REAS 

(values are in ug/g unless othe01ise noted) 
-+P"""' 

Ag As Ba Be Ql (b cr OJ Hg It> Ni Pb Sb Se Tl v Zn 
(pg/g) 

SoiUSediment 

aMission Bay Landfill High 2.92 144 322 1.18 6.59 36 140 377 2917 21 81.0 436 6.2 <10 <0.2 146 2637 (Soil) Low 0.012 5.1 8 0.05 0.020 2 12.9 5.5 1.01 <5 2.8 1.13 <5.0 <10 <0.2 28 21 Mean 0.431 24.8 134 0.443 0.807 11.9 47.6 52.0 385 <5 20.6 66.1 <5.0 <10 <0.2 70 271 
aMission Bay Monitoring High 1.32 '36.0 4.40 3.30 56.2 152 489 23.2 "557 1.97 <1.04 7.75 458 (Sedirrent) Low 0.006 1.64 0.091 0.025 2.85 2.25 3.74 1.50 5.22 (0.020 <0.406 <0.048 10.9 Mean !).262 12.3 1.28 0.573 25.3 33.5 63.2 11.4 77.2 o. <0.661 2.66 99.2 
aNew York Bight High 7.91 105 2.37 7.26 194 318 6104 101 229 8.89 42.3 1.92 630 (Sediment) Low <0.001 2.56 0.014 <0.001 <0.005 0.344 4.86 0.177 2.48 <0.05 4.10 <0.005 4.30 Mean 1.05 26.7 0.324 0.819 32.4 33.6 485 5.21 44.6 0.627 11.6 0.042 80.2 
aNorttwest Gulf of High 0.8 24.8 38.8 34.4 132 Mexia> (Sedirrentr Low 0.02 2.0 5.1 4.9 - 17.6 Trefry, 1974) Mean 100 0.3 11.4 30.0 22.6 16.5 73.8 
aDeep Sea Clay 0.11 13 2300 2.6 0.42 74 90 250 100 27 225 80 1.0 0.17 0.8 120 165 ...... (Sedimentr Riley & 

.J:>o Olester, 1971) 

~i~sissippi River 740 
Delta (Suspended 
Particulate·Hatterr 
Trocine & Trefry, 1983) 

~ulf of Mexia> 200 
(Suspended Particulate 
Hatterr Trocine & 
Trefry, 1983) 

aHI'Dy'HCI. leach 

brotal dissolution of· SC111ple 
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• TRACE METAL. RECOVERY DATA FOR MISSION BAY 

• LANDFILL FIELD STANDARD (SPIKE) 

Initial Value % 
Element Field Std. Value Recovered Recovery 

(ng/ml) (ng/ml) 

• Ag 100 88 88 

As 100 85 85 

Ba 100 100 100 

• Be 100 107 107 

Cd 100 lOS 105 

Cr 100 80 80 

• Co 100 100 100 

Cu 100 124 124 

Hg . 100 * (ng) 107 * (ng) 107 * (ng) 

•e Mo 100 <50 <SO 

Ni 100 82 82 

Pb 100 102 102 

• Sb 100 92 92 

Se 100 133 133 

Tl 100 104 104 

•• v 100 100 100 

Zn 100 108 108 

* • Recovery based on mass rather than concentration • 

• • 15 
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3. 0 ORGANICS 

3.1 Organic Analysis of Wastes/Soils 

The waste/soil samples were extracted and analyzed using EPA 

method 625 for extractable base/neutral/acid compounds. The 

extraction process as shown in Figure 3 was followed by GC/MS 
.. 

instrumental analysis. A finnegan 4021 quadrupole GC/MS system 

fitted with the full spectrum of computerized data acquisition 

and reduction equipment was used in the definitive 

characterization for identification and quantitation of all 

organic components except for chlorinated hydrocarbons. 

Chlorinated hydrocarbon (pesticide/PCB) extract fractions were 

analyzed by selective detection gas chromatography to enhance 

analytical sensitivity. A Hewlett-Packard 5840 GC equipped with 

an electron capture detector, automatic sample injection system, 

electronic integrator, and computerized data reduction 

capabilities was used for priority pollutant pesticide/PCB 

analyses. Both GC and GC/MS instrumentation was fitted with 

capillary column injector/detector systems, and high resolution 

fuse-silica capillary chromatography columns were used for all 

analyses. The use of capillary columns enhances sensitivity and 

resolution significantly, an essential ingredient for obtaining 

meaningful data when analyzing complex sample matrices. GC and 

GC/MS calibration and analytical protocols were conducted 

strictly according to EPA-approved quidelines (Federal Register, 

17 
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Figure 3. Flow Diagram for Organic Sample Preparation. 
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12/3/79), including all quality control procedures. All 

instruments were calibrated daily and after 120 analyses using 

appropriate reference standards. Response linearity was 

routinely verified at three concentration ·levels which 

encompassed the range of sample concentrations. Instrument 

sensitivity was monitored closely to ensure that appropriate 

detection limits were maintained. Routine quality assurance 

procedures included the use of surrogate standards (apiked into 

each sample prior to extraction) to provide a cost-effective 

mechanism for continously monitoring the overall efficiency and 

reproducibiility of the analytical technique • 

3.2 Organic Analysis of Groundwater 

3.2.1 Volatile Organics 

Volatile organics in groundwater were analyzed using EPA 

method 624 (Federal Register 12/79) to identify all priority 

pollutants and any other signf icant peaks. It should be noted 

that the method was modified slightly. The Bellar-Lichtenburg 

, technique was used for introducing the sample to the GC/MS. This 

technique utilizes a capillary column (rather than packed column) 

allowing for greater sensitivity in the analysis • 

19 
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~ 3.2.2 Semi-Volatiles in Groundwater 

EPA Method 625 was used for analysis of Base Neutral~ Acid 

and Pesticide Semi-Volatile Organics in water (Federal Register 

12/79). As with the volatiles, all priority pollutants and any 

other significant peaks were searched. 

3.3 QA/QC Organics 

The accuracy and precision data are presented following the 

sample analysis data • 

. ·~ The Base/Neutral/Acid extractable accuracy data was based on 

05-Nitrobenzenzene and is within established limits. The 

pesticide accuracy data is based on the recovery of DFBP. In 

several cases interferring compounds co-eluted with the spiked 

DFBP and in these cases a value of 100% was used. The Volatiles 

acctiracy was as~ured by spiking 21 components. The recoveries 

were excellent. Duplicate analysis were within acceptable limits 

in all cases for Volatiles, Pesticides and B/N/A extractables • 

• 

• 

• 
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• Science Applications, Inc. 

VOLATILE OR:iANIC CDMPOONDS 

• CLIENl': Woodward Clyde Consultants 
FROJECI': Mission Bay Landfill • DATE: 11/7/83 

Sample Identification: grotmdwater 
CQn{X)tmds Concentration Units: ug/1 (pt:b) 

Detection • Limit In Well Well Well Well Well Well 
mi2 .JU.._ _Q.2_ .JlJ_ a~ _Q5_ _M_ 

Acetone * ND ND ND ND ND ND 
Acr.olein * ND ND ND ND ND ND Acrylonitrile · * ND ND ND ND ND ND 
Benzene 4.4 ND ND ND 5.9 ND ND • Brananethane * ND ND ND ND ND NO Branodichloranethane 2.2 ND ND ND ND ND ND Branoform 4.7 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND 15.6 ND ND carbon Tetrachloride 2.8 3.3 ND ND ND ND ND auorobenzene 6.0 ND ND ND ND ND ND 
Oll.oroethane * ND ND ND ND ND ND • 2-<lll.oroethyl vinyl ether * ND ND ND ND ND ND Oll.oroform 1.6 2.8 2.9 ND ND ND ND 
auoranethane * ND ND ND ND ND ND Dibranochloranethane 3.1 ND ND ND ND ND ND 
1,1-Dichloroethane 2.8 ND ND ND ND ND ND 

• 1,2-Dichloroethane 2.8 ND NO ND ND ND ND • 1,1-Dichloroethene 2.8 3.9 3.1 ND ND ND ND Trans-1,2-Dichloroethene 1.6 3.0 ND ND ND ND ND 
1,2-Dichloro~opane 6.0 ND ND ND ND ND ND 
Cis-1,3-Dichloro~opene 5.0 ND ND ND ND ND ND 
Trans-1,3-Dichloro~opene 5.0 ND ND ND ND ND ND 
Ethylbenzene 7.2 ND ND ND ND ND ND • Methylene chloride 2.8 7.9 21.6 ND 10.1 ND ND 
1,1,2,2-Tetrachloroethane 6.9 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 4.1 ND ND ND ND ND ND 
Tetrahydrofuran * ND ND ND ND ND ND 
1,1,1-Trichloroethane 3.8 ND ND ND ND ND ND 
1,1,2-Trichloroethane * ND ND ND ND ND ND 

•• Trichloroethene 1.9 3.5 ND ND No ND ND 
Trichlorofluoromethane * ND ND ND ND ND ND 
Toluene 6.0 ND ND ND ND ND ND 
Vinyl Chloride * ND ND ND ND ND ND 
M,P-Xylene 7.2 ND ND ND ND ND ND 
o-Xylene 7.2 ND ND ND ND ND ND 

• 
OOI'E: • ND indicates COin{X)tmd Not Detected. 

• A less than value (<) indicates that com{X)tmd was detected but below 
established detection limi~ 

* Detection Limit not determined. 
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• Science Applications, Inc. 

VCLATn.E OIGANIC <DMPClJNDS 

• CLIENI': WoocJ.Iard Clyde Consultants 
PRQJECl': Mission Bay Landfill • !:lATE: 11/7/83 

Sample Identification: groundwater 
canpounds Concentration Units: ug/1 (p¢) 

Detection • Limit In Well Well Well Well Well Well 
~ _Q1.__ .J1B_ .JlL_ ...lO_ __J.J_ ...12__ 

Acetone * ND ND ND ND 99 ND 
Acrolein * ND ND ND ND ND ND 
Acrylonitrile * ND ND ND ND ND ND 
Benzene 4.4 ND 7.5 ND ND ND ND • Brananethane * ND ND ND ND ND ND . 
Branodichloranethane 2.2 ND ND ND ND 

. 
ND ND 

Branoform 4.7 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND ND ND ND 
carbon Tetrachloride 2.8 ND ND ND ND ND ND 
Chlorobenzene 6.0 ND ND ND ND ND ND 

• Qll.oroethane * ND ND ND ND ND ND 
2-chl.oroeth;ylvinyl ether * ND ND ND ND ND ND 
Cllloroform 1.6 ND ND ND ND ND ND 
Cllloranethane * ND ND ND ND ND ND 
Dibraoochl.oranethane 3.1 ND ND ND ND ND ND 
1,1-Dichloroethane 2.8 ND ND ND ND ND ND 

• • 1,2-Dichloroethane 2.8 ND ND ND ND ND ND 
1,1-Dichloroethene 2.8 ND ND ND ND ND ND 
Trans-1,2-Dichloroethene 1.6 . ND ND ND ND ND ND 
1,2-Dichloroptopane 6.0 ND ND ND ND ND ND 
Cis-1,3-Dichloropropene 5.0 ND ND ND ND ND ND 
Trans-1,3-Dichloroptopene 5.0 ND ND ND ND ND ND 
Ethylbenzene 7.2 ND ND 16.1 ND ND ND • Meth;ylene chloride 2.8 16.6 7.3 3.1 20.3 28.3 ND 
1,1,2,2-Tetrachloroethane 6.9 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 4.1 ND ND ND ND ND ND 
Tetrahydrofuran * ND 11.7 ND ND ND ND 
1,1,1-Trichloroethane 3.8 ND ND ND ND ND ND 
1,1,2-Trichloroethane * ND ND ND ND ND ND 

•• Trichloroethene 1.9 ND ND ND ND ND ND 
Trichlorofluoramethane * ND ND ND ND ND ND 
Toluene 6.0 ND ND 13.2 ND ND ND 
Vinyl Cllloride * ND ND ND ND ND ND 
M,P-Xylene 7.2 ND ND ND ND ND ND 
o-xylene 7.2 ND ND ND ND ND ND 

• 
IDI'E: • ND indicates compound Not Detected • 

• A less than value ( <) indicates that compound was detected but below 
established detection limit. 

* Detection Limit not determined. 
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• Science Applications, Inc. 

VCLATILE OIGANIC CDMR:XJNDS 

• a..IENI': Woodward Clyde Consultants 
PRQJECI': Mission Bay Landfill • DM'E: 11/7/83 

Sample Identification: groundwater 
can:pounds Concentration Units: ug/1 (pt:b) 

Detection Well Well Well Well Well Well • Limit In 13 15 16 16 18 18 
mi2 -- BeP-1.. Be!i22 ~ .Be12...2. Acetone * 8,890 2,650 ND ND ND 57.8 

Acrolein * ND ND ND ND ND ND 
Acrylonitrile * ND ND ND ND ND ND 
Benzene 4.4 ND ND ND ND ND ND • Brananethane * ND ND ND ND ND ND Branodichloranethane 2.2 ND ND ND ND ND ND 
Branoform 4.7 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND ND ND ND Carbon Tetrachloride 2.8 ND ND ND ND ND ND Clllorobenzene 6.0 ND ND ND ND ND ND 
Cllloroethane * ND ND ND ND ND ND • 2-Chloroethylvinyl ether * ND ND ND ND ND ND 
Chloroform 1.6 ND ND ND ND ND ND 
Cllloranethane * ND ND ND ND ND ND 
Dibranochloranethane 3.1 ND ND ND ND ND ND 
1,1-Dichl.oroethane 2.8 ND ND ND ND ND ND •• . 1,2-Dichl.oroethane 2.8 ND ND ND ND ND ND 
1,1-Dichl.oroethene 2.8 ND ND ND ND ND ND 
Trans-1,2-Dichl.oroethene 1.6 ND ND ND ND ND ND 
1,2-Dichl.oro~opane 6.0 ND ND ND ND ND ND 
Cis-1,3-Dichl.oropcopene 5.0 5.8 ND ND ND ND ND 
Trans-1,3-Dichloropcopene s.o ND ND ND ND ND ND 
Ethylbenzene 7.2 ND ND ND ND ND ND • Methylene chloride 2.8 347 19.7 65.0 61.1 66.2 62.8 
1,1,2,2-Tetrachl.oroethane 6.9 ND ND ND ND ND ND 
1,1,2,2-Tetrachl.oroethene 4.1 ND ND ND ND ND ND 
Tetrahydrofuran * 9.1 ND ND ND ND ND 
1,1,1-Trichl.oroethane 3.8 ND ND ND ND ND ND 
1,1,2-Trichl.oroethane * ND ND ND ND ND ND 

•• Trichloroethene 1.9 ND ND ND ND .ND ND 
Trichlorofluoranethane * ND ND ND ND ND ND 
Toluene 6.0 ND ND ND ND ND ND 
Vinyl Chloride * ND ND ND ND ND ND 
M,P-Xylene 7.2 ND 7.5 ND ND ND ND 
o-Xylene 7.2 7.5 ND ND ND ND ND 

• 
N:Jl'E: • ND indicates can:pound Not Detected. 

• A less than value (<) indicates that com:pound was detected but below 
established detection limit. 

* Detection Limit not determined. 
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• Science Applications, Inc. 

VOLATILE Ol{;ANIC CDMRlJNDS 

• a.IENI': Woe>dward Clyde Consultants 
PROJECl': Mission Bay Landfill • DATE: 11/7/83 

. Sample Identification: groundwater can pounds Concentration Units: ug/1 (ptt>) 

Detection • Limit In Well Well well Well Well Well 
mtl _ll_ ....20._ ...2L_ _23_ _2L_ _l5_ 

Acetone * ND ND ND ND 41,000 55 
Acrolein * ND ND ND ND ND ND Acrylonitrile * ND ND ND ND ND ND 
Benzene 4.4 ND ND ND 4.6 60.6 ND • Brananethane * ND ND ND ND ND ND 
Branodichloranethane 2.2 ND ND ND ND :· ND ND 
Branoform 4.7 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND ND ND ND 
carbon Tetrachloride 2.8 ND ND ND ND ND ND 
Chlorobenzene 6.0 ND ND ND 7.8 ND ND 

• Chloroethane * ND ND ND ND ND ND 
2-<lll.oroethylvinyl ether * ND ND ND ND ND ND 
Chloroform 1.6 ND ND ND ND ND ND 
Chloranethane * ND ND ND ND ND ND 
Dibranochloranethane 3.1 ND ND ND ND ND ND 
1,1-Dichloroethane 2.8 ND ND ND ND ND ND 

• • 1,2-Dichloroethane 2.8 ND ND ND ND ND ND 
1,1-Dichloroethene 2.8 ND ND ND ND ND ND 
Trans-1,2-Dichloroethene 1.6 7.6 ND ND ND ND ND 
1,2-Dfchloro~opane 6.0 ND ND ND ND ND ND 
Cis-1,3-Dichloro~opene 5.0 ND ND ND ND ND ND 
Trans-1,3-Dichloro~opene 5.0 ND ND ND ND ND ND 
Ethylbenzene 7.2 ND ND ND 20.0 ND ND • Methylene chloride 2.8 9.0 4.8 2.9 4.2 6.1 ND 
1,1,2,2-Tetrachloroethane 6.9 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 4.1 ND ND ND ND ND ND 
Tetrahydrofuran * ND ND 10.9 ND ND ND 
1,1,1-Trichloroethane 3.8 ND ND ND ND ND ND 
1,1,2-Trichloroethane •• ND ND ND ND ND ND •• Trichloroethene 1.9 ND ND ND ND ND ND 
Trichlorofluoramethane * ND ND ND ND ND ND 
Toluene 6.0 ND ND ND 23.4 ND ND 
Vinyl Chloride * ND ND ND ND ND ND 
M,P-Xylene 7.2 ND ND ND 78.7 ND ND 
o-Xylene 7.2 ND ND ND 69.8 ND ND 

• 
Wl'E: • ND indicates compound Not Detected. 

• A less than value (<) indicates that compound was detected but below 
established detection limit. 

* Detection Limit not determined. 
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• 
Science Applications, Inc • 

• VOLATILE OIGANIC CDf.UOJNDS 

• a.IENI': Woodward Clyde Consultants 
PRQJECI': Mission Bay Landfill 
DATE: 11/7/83 

Sample Identification: soil/waste 

• canp:>unds Concentration Units: ug/g (ppn) 

Detection 02-WA 02-WA 03-WA 03-WA 03-SB 04-WA 
Limit In -06 -o4,05 -o5 -06 -07 -07 

IQ!I -- --Acetone * ND ND 4.28 7.43 1.5 ** Acrolein 0.2 ND ND ND ND ND ND 

• Acrylonitrile 0.2 ND ND ND ND ND ND 
Benzene 0.2 ND ND ND ND .. ND ND 
Brananethane * ND ND ND ND ND ND 
Branodichloramethane 0.2 ND ND ND ND ND ND 
Branoform 0.2 ND ND ND ND ND ND 
2-Butanone (MEK) * ND 1.10 ND ND ND 0.96 

• Carbon Tetrachloride 0.2 ND 0.64 ND ND ND 0.4 
<lllorobenzene 0.2 ND ND ND ND ND ND 
Chloroethane * ND ND ND ND ND ND 
2-Chloroethylvinyl ether * ND ND ND ND ·ND ND 
Chloroform 0.2 ND 0.31 ND ND ND ND 
<llloranethane * ND ND ND ND ND ND 

• • Dibranochloranethane 0.2 ND ND ND ND ND ND 
1,1-Dichloroethane 0.2 ND ND ND ND ND ND 
1,2-Dichloroethane 0.2 ND ND ND ND ND ND 
1,1-Dichloroethene 0.2 ND ND ND ND ND ND 
Trans-1,2-Dichloroethene 0.2 ND ND ND ND ND ND 
1,2-Dichloro~opane 0.2 ND ND ND ND ND ND 
Cis-1,3-Dichloro~opene 0.2 ND ND ND ND ND ND • Trans-1,3-Dichloropropene 0.2 ND ND ND ND ND ND 
Ethylbenzene 0.2 ND 0.2 0.28 ND ND <DL 
Methylene chloride 0.2 ND 1.85 ND ND ND 1.2 
1,1,2,2-Tetrachloroethane 0.2 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 0.2 ND ND ND ND ND ND 
Tetrahydrofuran * ND ND ND ND ND NP 

•• 1,1,1-Trichloroethane 0.2 ND ND ND ND ND ND 
1,1,2-Trichloroethane 0.2 ND ND ND ND ND ND 
Trichloroethene 0.2 ND ND ND ND ND ND 
Trichlorofluoromethane * ND ND ND ND ND ND 
Toluene 0.2 ND 0.42 ND ND ND 0.2 
Vinyl Oll.oride * ND ND ND ND ND ND 

• M,P-Xylene 0.2 ND 0.25 0.28 ND ND <DL 
(}-Xylene 0.2 ND ND ND ND ND 0.37 

Wl'E: 0 ND indicates canpound ~t Detected. 
0 A less than value ( <) indicates that comp:>und was detected but below 

established detection limit. 
* Detection Limit not determined. • ** Exceeds high level detection limit (>400 ppn) • 25 
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• 
Science Applications, Inc. 

VOLATILE OIGANIC <DMRlJNDS • a.IENI': Wooclward Clyde Consultants • ffiOJECl': Mission Bay Land£ ill 
DATE: 11/7/83 

Sample Identification: soil/waste 
C'.anpounds Concentration Units: ug/g (pgn) 

• Detection 05-WA 06-WA 06-SB 07-SB 08-WA 09-WA 
Limit In -06 -06 -10 -o4 -o4 -o9 

"B" --Acetone * ND 0.98 ND 0.92 1.50 1.56 
Acrolein 0.2 ND ND ND ND ND ND 
Acrylonitrile 0.2 ND ND ND ND ND ND 

• Benzene 0.2 ND ND ND ND ND NO 
Brananethane * ND ND ND ND .• ND ND 
Branodichloranethane 0.2 ND ND ND ND ND ND 
Branoform 0.2 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND ND ND ND 
Carbon Tetrachloride 0.2 ND ND ND ND ND ND 

• Clll.orobenzene 0.2 ND ND ND ND ND ND 
Oll.oroethane * ND ND ND ND ND ND 
2-cbloroethylvinyl ether * ND ND ND ND ND ND 
Oll.oroform 0.2 ND ND ND ND ND ND 
Clll.oranethane * ND ND ND ND ND ND 
Dibranochloranethane 0.2 ND ND ND ND ND ND 
1,1-Dichloroethane 0.2 ND ND ND ND ND ND • • 1,2-Dichloroethane 0.2 ND ND ND ND ND ND 
1,1-Dichloroethene 0.2 ND ND ND ND ND ND 
Trans-1,2-Dichloroethene 0.2 ND ND ND ND ND ND 
1,2-Dichloro~opane 0.2 ND ND ND ND ND ND 
Cis-1,3-Dichloro~opene '0.2 ND ND ND ND ND ND 
Trans-1,3-Dichloro~opene 0.2 ND ND ND ND ND NO 

• Ethyl benzene 0.2 ND ND ND ND ND ND 
Methylene chloride 0.2 ND ND NO ND ND ND 
1,1,2,2-Tetrachloroethane 0.2 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 0.2 ND ND ND ND NO ND 
Tetrahydrofuran * ND ND ND ND ND ND 
1,1,1-Trichloroethane 0.2 ND ND ND ND ND ND ., 1,1,2-Trichloroethane 0.2 ND ND ND ND ND ND 
Tr ichloroethene 0.2 NO ND ND ND ND ND 
Trichlorofluoramethane * ND ND ND ND ND ND 
Toluene 0.2 ND ND ND ND ND ND 
Vinyl Clll.oride * ND ND ND ND ND ND 
M,P-Xylene 0.2 ND ND ND ND ND ND 

• o-Xylene 0.2 ND ND ND ND ND ND 

OOI'E: 0 ND indicates canpound Not Detected. 
0 A less than value (<) indicates that compound was detected but below 

established detection limit. 
* Detection Limit not determined. 

** Exceeds high level detection limit (>400 ppn) • • 26 
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• Science Applications, Inc. 

VCLATILE OffiANIC CDMRlJNDS 

• a.IENI': Woodward Clyde Consultants 
PROJECI': Mission Bay landfill • DATE: 11/7/83 

Sampie Identification: soil/waste 
Can pounds Concentration Units: ug/g (ppn) 

• Detection 11-WA 12-WA 13-WA 14-WA 15-wA 16-WA 
L.imit In -06 -o4 -os -Q4 -o4,06 -03 

LJ911 -- -- -- --Acetone * 1.07 1.37 ND 0.97 8.7 1.93-
Acrolein 0.2 NO NO NO NO NO .NO Acrylonitrile 0.2 NO NO ND ND ND ND 
Benzene 0.2 NO NO NO NO NO NO • Brananethane * ND ND ND NO NO ND 
Branodichloranethane 0.2 NO NO NO NO .. ND NO 
Branoform 0.2 ND ND ND ND ND NO 
2-Butanone (MER) * NO NO NO NO NO NO 
Carbon Tetrachloride 0.2 ND ND ND ND NO NO 
Qll.orobenzene 0.2 NO NO NO NO NO NO 

• Clll.oroethane * ND ND ND ND ND NO 
2-Chloroethy1vinyl ether * NO NO NO NO ND NO 
Chloroform 0.2 ND ND ND ND ND ND 
Qll.oranethane * ND NO ND NO NO NO 
Dibranochloranethane 0.2 NO NO NO NO ND NO 
1,1-Dichloroethane 0.2 NO NO NO NO NO NO 

• • 1,2-Dichloroethane 0.2 NO NO NO NO NO NO 
1,1-Dichloroethene 0.2 NO NO NO NO NO NO 
Ttans-1,2-Dichloroethene 0.2 NO NO NO NO NO NO 
1,2-Dichloropropane 0.2 NO NO NO NO NO NO 
Cis-1,3-Dichloropcopene 0.2 NO NO ND ND . ND NO 
Trans-1,3-Dichloropcopene 0.2 NO NO NO NO NO NO 
Ethylbenzene 0.2 NO ND ND ND 0.33 NO • Methylene chloride '0.2 . NO NO NO NO NO NO 
1,1,2,2-Tetrachloroethane 0.2 NO ND NO NO ND ND 
1,1,2,2-Tetrachloroethene 0.2 NO NO NO NO ND ND 
Tetrahydrofuran * NO NO NO NO NO NO_ 
1,1,1-Trichloroethane 0.2 NO NO NO -NO NO NO 
1,1,2-Ttichloroethane 0.2 ND ND NO ND NO ND 

•• Trichloroethene 0.2 NO ND NO NO NO NO 
Trichlorof1uoramethane * NO NO NO NO NO NO 
Toluene 0.2 NO NO NO NO ND NO 
Vinyl Qlloride * NO ND NO NO NO ND 
M,P-Xylene 0.2 0.22 NO NO NO 0.84 NO 
o-Xylene 0.2 0.32 ND ND ND 0.7 ND 

• Wl'E: 0 NO indicates canpound Not Detected. 
0 A less than value ( <) indicates that compound was detected but below 

established detection limit. 
* Detection Limit· not· determined. 

** Exceeds high level detection limit ( >400 ppn) 
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• Science Appiications,. Inc. 

VCLATILE OffiANIC CDMroJNDS 

• a.IENI': Woodward Clyde Consultants 
PRQJECl': Mission Bay Landfill • I::lM'E: 11/7/83 

Sample Identification: soil/waste 
Can pounds COncentration Units: ug/g (ppn) 

Detection 16-SB 17-WA 18-WA 20-WA 21-WA 22-WA • Limit In -07 -o4 -o3 -os -o4 -o3 
P,gll -- -- --Acetone * ND ND 1.59 ND ND 2.0 

Acrolein 0.2 ND ND ND ND ND ND 
Acrylonitrile 0.2 ND ND ND ND ND ND 
Benzene 0.2 ND ND ND ND ND ND • Brananethane * ND ND ND ND ND ND 
Bromodichloranethane 0.2 ND ND ND ND ND ND 
Branoform 0.2 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND ND ND ND 
Carbon Tetrachloride 0.2 ND ND ND ND ND ND 
Clll.orobenzene 0.2 ND ND ND ND ND ND 
Clll.oroethane * ND ND ND ND ND ND • 2-Chloroethylvinyl ether * ND ND ND ND ND ND 
Chloroform 0.2 ND ND ND ND ND ND 
Chloranethane * ND ND ND ND ND ND 
Dibranochloranethane 0.2 ND ND ND ND ND ND 
1,1-Dichloroethane 0.2 ND ND ND ND ND ND 

• e 1,2-Dichloroethane 0.2 ND ND ND ND ND ND 
1,1-Dichloroethene 0.2 ND ND ND ND ND ND 
Ttans-1,2-Dichloroethene 0.2 ND ND ND ND ND ND 
1,2-Dichloropcopane 0.2 ND ND ND ND ND ND 
Cis-1,3-Dichloropcopene 0.2 ND ND ND ND ND ND 
Ttans-1,3-Dichloropcopene 0.2 ND ND ND ND ND ND 
Ethylbenzene 0.2 ND ND ND ND ND 0.2 • Methylene chloride 0.2 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethane 0.2 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 0.2 ND ND ND ND ND ND 
Tetrahydrofuran * ND ND ND ND ND ND 
1,1,1-Trichloroethane 0.2 ND ND ND ND ND ND 
1,1,2-Trichloroethane 0.2 ND ND ND ND ND ND 

•• Tr ichloroethene 0.2 ND ND ND ND ND ND 
Trichlorofluoromethane * ND ND ND ND ND ND 
Toluene 0.2 ND ND ND ND ND ND 
Vinyl Chloride * ND ND ND ND ND ND 
M,P-Xylene 0.2 ND ND ND ND 0.28 0.37 
crXylene 0.2 ND ND ND ND 0.47 0.60 

• NOI'E: 0 ND indicates canpound Not Detected. 
0 A less than value (<) indicates that compound was detected but below 

established detection limit. 
* Detection Limit· not determined. 

** Exceeds high level detection limit (>400 ppm) 
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• Science Applications, Inc. 

VCLATILE OffiANIC COMPCUNDS 

• a.IENI': Woocward Clyde Consultants 
PRQJECI': Mission Bay Landfill • DATE: 11/7/83 

Sample Identification: soil/waste 
can:pounds Concentration Units: ug/g (ppn) 

Detection 23-WA 24-WA 25-SB 25-SB • Limit In -o3,04, -o4 -o5 -ol,02, 
L!bJII ::05 -m 

Acetone * 6.68 1.16 1.07 ND 
Acrolein 0.2 ND ND ND ND 
Acrylonitrile 0.2 ND ND ND ND 
Benzene 0.2 ND ND ND ND 

• Brananethane * ND ND ND ND 
Branodichloranethane 0.2 ND ND ND ND ·. 
Branoform 0.2 ND ND ND ND 
2-But.anone (MEK) * ND ND ND ND 
Carbon Tetrachloride 0.2 0.93 ND ND ND 
Qll.orobenzene 0.2 ND ND ND ND 

• Cllloroethane * ND ND ND ND 
2-Chloroethylvinyl ether * ND ND ND ND 
Chloroform 0.2 ND ND ND ND 
Cllloranethane * ND ND ND ND 
Dibranochloranethane 0.2 ND ND NO NO 
1,1-Dichloroethane 0.2 ND NO NO ND 

• • 1,2-Dichloroethane 0.2 NO NO NO ND 
1,1-Dichloroethene 0.2 ND NO ND ND 
Trans-1,2-Dichloroethene 0.2 -NO ND ND ND 
1,2-Dichloropcopane 0.2 ND ND ND ND 
Cis-1,3-Dichloropcopene 0.2 ND ND ND ND 
Trans-1,3-Dichloropcopene 0.2 ND ND NO ND 
Ethylbenzene 0.2 NO NO NO 0.54 • Methylene chloride 0.2 ND ND ND NO 
1,1,2,2-Tetrachloroethane 0.2 NO NO ND ND 
1,1,2,2-Tetrachloroethene 0.2 ND ND ND ND 
Tetrahydrofuran * NO NO NO ND 
1,1,1-Trichloroethane 0.2 ND ND ND ND 
1,1,2-Trichloroethane 0.2 ND ND ND ND 

•• Tr ichloroethene 0.2 ND ND ND ND 
Trichlorofluoramethane * NO NO ND NO 
Toluene 0.2 ND ND ND 0.2 
Vinyl Chloride * NO ND ND. NO 
M,P-Xylene 0.2 NO NO NO 1.15 
crxylene 0.2 ND ND ND 0.9 

• tUI'E: 0 ND indicates canpound Not Detected. 
0 A less than value ( <) indicates that com :pound was detected but below 

established detection limit. 
* Detection Limit· not deteDnined. 

** Exceeds high level detection limit (>400 ppm) 

• • 29 

• 



• Science Applications, Inc. 

VOLATILE OffiANIC CDMFWNDS 

• a.IENr: Woodward Clyde Consultants 
J?RQJECl': Mission Bay Landfill • DATE: 11/7/83 

Sample Identification: soil/waste 
Can"EX>tmds Concentration Units: ug/g (ppn) 

Detection Method Method Method 

• Limit In Blank Blank Blank 
L&JII l 2 3 

Acetone * ND ND ND 
Acrolein 0.2 NO NO NO 
Acrylonitrile 0.2 ND ND ND 
Benzene 0.2 NO NO NO 

• Brananethane * ND ND ND 
Bramodichloramethane 0.2 NO ND NO 
Branoform 0.2 ND ND ND 
2-Butanone (MEK) * NO NO NO 
Carbon Tetrachloride 0.2 ND ND ND 
Chlorobenzene 0.2 NO NO NO 
Chloroethane * ND ND ND • 2-Chl.oroethylvinyl ether * NO NO NO 
Chloroform 0.2 ND ND ND 
Chloromethane * NO NO NO 
Dibraoochloramethane 0.2 ND ND ND 
1,1-Dichloroethane 0.2 NO NO NO 
1,2-Dichloroethane 0.2 ND ND ND • • 1,1-Dichloroethene 0.2 NO NO NO 
Trans-1,2-Dichloroethene 0.2 ND ND ND 
1,2-Dichloropcopane 0.2 NO NO NO 
Cis-1,3-Dichloropcopene 0.2 ND ND ND 
Trans-1,3-Dichloropcopene 0.2 NO NO NO 
Ethylbenzene 0.2 ND ND 0.22 

• Methylene chloride 0.2 NO 0.25 0.27 
1,1,2,2-Tetrachloroethane 0.2 ND ND ND 
1,1,2,2-Tetrachloroethene 0.2 NO NO NO 
Tetrahydrofuran * 0.63 0.60 0.86 
1,1,1-Trichloroethane 0.2 NO NO NO 
1,1,2-Trichloroethane 0.2 ND ND ND 

• Trichloroethene 0.2 NO NO NO 
Trichlorofluoramethane * ND ND ND 
Toluene 0.2 NO NO NO 
Vinyl Oll.oride * ND ND ND 
M,P-Xylene 0.2 NO NO NO 
o-xylene 0.2 ND ND ND 

• Wl'E: 0 ND indicates cam"EX>tmd Not Detected. 
0 A less than value (<) indicates that com"EX>tmd was detected but below 

established detection limit. 
* Detection Limit not determined. 

** Exceeds high level detection limit (>400 ppn) 
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• Science ~ications, Inc. 

BASE/NEIJTRAL/ACID OlGANIC CO~n:aJNDS 

• a..IENr: Woodward-clyde Consultants 

• PRQJECI': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: groundwater 
Organic Compotmds Concentration Units: ug/1 (pP:>) • ~t~~ign Limit i l m.P 

Well Well Well Well Well Well 
01 01 02 04 06 07 

Pol$luclear Aranatics EelU ~ 
AcenaP'tthene ND ND ND ND ND ND • AcenaP'tthylene ND ND ND ND ND ND 
Anthracene ND ND ND ND ND ND 
Benzo(a)anthracene ND ND ND ND ND ND 
Benzo(b)fluoranthene ND ND ND ND ND ND 
Benzo(k)fluoranthene ND ND ND ND ND ND 
Benzo (a) P.{rene ND ND ND ND ND ND 

• Benzo(g,h,i)perylene ND ND ND ND ND ND 
Olrysene ND ND ND ND ND ND 
Dibenzo(a,h)anthracene ND ND ND ND ND ND 
Dibenzofuran ND ND ND ND ND ND 
Fluor anthane ND ND ND ND ND ND 
Fl uoranthene ND ND ND ND ND ND 

• • Floorene ND ND ND ND ND ND 
Indeno(l,2,3-od)P.{rene ND ND ND ND ND ND 
2-Methylnapt.halene ND ND ND ND ND ND 
Na.P'tthalene ND ND ND ND 3.4 ND 
Phenanthrene ND ND. ND ND ND ND 
Pyrene ND ND ND ND ND ND 

• Etbers ..&. Esters 
Bis(2-chloroethyl)ether ND ND ND ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND ND ND ND 
Bis(2-ethylhexyl)phthalat~ ND ND ND ND ND ND 
Bis(2-chloroisoproP.fl)ether ND ND No ND ND ND 
4-Branophenyl P'tenyl ether ND ND ND ND ND ND •• Butyl benzyl phthalate ND ND ND ND ND ND 
4-0llorophenyl P'tenyl ether ND ND ND ND ND ND 
Diethyphthalate ND ND ND ND ND ND 
Dirnethylphthalate ND ND ND ND ND ND 
Dioctylphthalate ND ND ND ND ND ND 
Di-n-butylP'tthalate ND ND ND ND ND ND 

• IsoP'torone ND ND ND ND ND ND 

NOI'E: 0 ND indicates canpound Not Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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• Science Applications, Inc. 
IW;E/NEIJTRAL/ACID OffiANIC <DMPClJNDS 

a.IENl': Woodward-cl.yde Consultants 

• PROJECl': Mission Bay Landfill 
DATE: 11/7/83 

• Base/Neutral/Acid Sample Identification: groundwater 
Organic Canpmmds Concentration Units: ug/1 (pP:>) 

Ilete~iQD Limit: 1 PJ2b 
Well Well Well Well Well Well 

01 01 02 04 06 07 

• :tiitt:Qgen CQntaining .B.el;U .B.eU 
Benzidine ND ND ND ND ND ND 
4-Qll.oroaniline NO NO NO NO NO NO 
2,4-Dinitrotoluene ND ND ND ND ND ND 
2,6-Dinitrotoluene NO NO NO NO NO .NO 
Dit:henylarnine ND ND 2.8 ND ND ND 

• 1,2-Dit:henylhydrazine NO NO NO NO NO NO 
Nitrobenzene ND ND ND ND ND ND 
3-Nitroaniline NO NO NO NO NO NO 
~Nitrosodimethylamine ND ND ND ND ND ND 
~Nitrosodi-n-proP.Ylamine NO ND NO NO NO NO 
~Nitrosodit:henylamine ND ND ND ND ND ND 

• Oll.Qt:inated HYdl:Qcat:txms 
2-<lll.oronat:bthalene NO NO NO NO NO NO 
1,2-Dichlorobenzene ND ND ND ND ND ND 
1,3-Dichlorobenzene NO ND NO NO NO NO 
1,4-Dichlorobenzene ND ND ND ND ND ND 
3,3'-Dichlorobenzidine NO NO NO NO NO NO 

• • Hexachlorobenzene ND ND ND ND ND ND 
Hexachlorobutadiene ND NO ND NO NO ND 
Hexachloroethane ND ND ND ND ND ND 
Hexachlorocyclopentadiene NO NO ND NO NO NO 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND ND ND ND 
1,2,4-Trichlorobenzene NO NO ND NO NO NO 

• AdJ;l Organics 
4-Chloro-3-methylt:nenol ND NO ND NO ND ND 
2-<lll.orot:nenol ND ND ND ND ND ND 
2,4-Dichlorot:nenol NO NO NO NO ND ND 
2,4-Dimethylt:nenol ND ND ND ND ND ND 

• 2,4-Dinitrot:nenol NO NO NO NO ND NO 
2-Methyl-4,6-dinitrot:nenol ND ND ND ND ND ND 
2-Nitrot:nenol NO NO NO NO ND ND 
4-Nitrot:nenol ND ND ND ND. ND ND 
Pentachlorot:nenol NO NO ND ND ND ND 
Fhenol ND ND ND ND ND ND 

• 2,4,6-Trichlorot:nenol NO NO NO ND ND NO 

IDI'E: 0 NO indicates cxxnpound Not Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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• Science Applications, Inc. 

BASE/NEI.1TRAL/ACID OR:;ANIC CDMRlJNDS 

• a.IEN!': Woodward-clyde Consultants 

• ffiQJECl': Mission Bay Landfill 

na.TE: 11/7/83 

Base/Neutral/Acid Sample Identification: groundwater 
Organic Compounds Concentration Units: ugjl (pP::>) • ~tt=rtiQD Limit: l m> 

Well Well Well Well Well Well 
08 09 10 11 12 13 

Polmuclear Aromatics 

Acenaphthene ND ND ND ND ND ND • Acenaphthylene ND ND ND ND ND ND 
Anthracene ND ND ND ND ND ND 
Benzo(a)anthracene ND ND ND ND ND ND 
Benzo(b)fluoranthene ND ND ND ND ND ND 
Benzo(k)fluoranthene ND ND ND ND ND ND 
Benzo (a) P.{rene ND ND ND ND ND ND 

• Benzo(g,h,i)perylene ND ND ND ND ND ND 
Olrysene ND ND ND ND ND ND 
Dibenzo(a,h)anthracene ND ND ND ND ND ND 
Dibenzofuran ND ND ND ND ND ND 
Fluoranthane ND ND ND ND ND ND 
Fl uoranthene ND ND ND ND ND ND 

• • Fluorene ND ND ND ND ND ND 
Indeno(l,2,3-cd)P.{rene ND ND ND ND ND ND 
2-Methylnapthalene ND 1.7 ND ND ND ND 
Naphthalene ND 22.6 ND 7.5 1.9 3.5 
Phenanthrene ND ND ND ND ND ND 
Pyrene ND ND ND ND ND ND 

• Ethers ..&. Esters 
Bis(2-chloroethyl)ether ND ND. ND ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND ND ND ND 
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND 
Bis(2-chloroiso~oP.{l)ether ND ND ND ND ND ND 
4-Brornophenyl phenyl ether ND ND ND ND ND ND 

• Butyl benzyl phthalate ND 3.2 ND ND 33.4 2.7 
4-00orophenyl phenyl ether ND ND ND ND ND ND 
Diethyphthalate ND 1.5 ND ND ND ND 
Dimethylphthalate ND ND ND ND ND ND 
Dioctylphthalate ND ND ND ND ND ND 
Di-n-butylphthalate ND ND ND ND ND ND 

• Isophorone ND ND ND ND ND ND 

:tUI'E: 0 ND indicates canpound ~t Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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• Science Applications, Inc. 
~E/NEDTRAL/ACID OR;ANIC CDf.UUJNDS 

C!.IENl': Woodward-clyde Consultants • EROJECI': Mission Bay Landfill 
DM'E: 11/7/83 • Base/Neutral/Acid Sample Identification: grounavater 
Organic canpounds Concentration Units: ug/1 (PtD) 

J&t~giQD Limit: 1 :gpb 
Well Well Well Well Well Well 

08 09 10 11 12 13 • W.t~:gg~ Containing 
Benzidine ND ND ND ND ND ND 
4-0ll.oroaniline ND ND ND ND ND ND 
2,4-Dinitrotoluene ND ND ND ND ND ND 
2,6-Dinitrotoluene ND ND ND ND ND ND 
Dil;ilenylamine ND 22.3 ND 2.1 8.1 4.0 

• 1,2-Diphenylhydrazine ND ND ND ND ND ND 
Nitrobenzene ND ND ND ND ND ND 
3-Nitroaniline ND ND ND ND ND ND 
trNi trosodimethylamine ND ND ND ND ND ND 
lrNitrosodi-n-pcopylamine ND ND ND ND ND ND 
trNitrosodiphenylamine ND ND ND ND ND ND 

• (hlor:inat;ed, RYdrocartxms 
2-<lll.oronaphthalene ND ND ND ND ND ND 
1,2-Dichlorobenzene ND 2.1 ND NO ND ND 
1,3-Dichlorobenzene ND ND ND ND ND ND 
1,4-Dichlorobenzene ND 5.1 ND ND ND ND 

• 3,3'-Dichlorobenzidine ND ND ND ND ND ND • Hexachlorobenzene ND ND ND ND ND ND 
Hexachlorobutadiene ND ND ND ND ND ND 
Hexachloroethane ND ND ND ND ND ND 
Hexachlorocyclopentadiene ND ND ND ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND ND ND ND 
1,2,4-Trichlorobenzene ND ND ND ND ND ND 

• Ad,g Organics 
4-Chloro-3-methylphenol ND ND ND ND ND ND 
2-<lll.orophenol ND ND ND ND ND ND 
2,4-Dichlorophenol ND ND ND ND ND ND 
2,4-Dimethylphenol ND 29,.7 ND ND ND ND 

• 2,4-Dinitrophenol ND ND ND ND ND ND 
2-Methyl-4,6-dinitrophenol ND ND ND ND ND ND 
2-Nitrophenol ND ND ND ND ND ND 
4-Nitrophenol ND ND ND ND ND ND 
Pentachlorophenol ND ND ND ND ND ND 
Ihenol ND 5.8 ND ND ND ND 

• 2,4,6-Trichlorophenol ND ND ND ND ND ND 

mrE: 0 ND indicates compound Not Detected 
0 A less than value (<) indicates that compound was detected but its 

c:Oncentration is below the established limit of quantification. 
(Detection Limit) 
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• Science Applications, Inc. 

BPSE/NEIJTRAL/AciD OOOANIC <DMRXJNDS 

• a.IENr: Woociiard-cl.yde Consultants 

• PRQJEC!': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: groundwater 
Organic Compounds Concentration Units: ug/1 (pPJ) 

• Ilet~ign Limit i 1 P!P 
Well Well Well Well Well Well 
15 16 18 19 20 21 

Polmuclear Aromatics 

AcenaFbthene 3.4 ND ND ND 6.4 ND 

• AcenaFhthylene ND ND ND ND ND ND 
Anthracene ND ND ND ND ~- 1.1 ND 
Benzo(a)anthracene ND ND ND ND ND ND 
Benzo(b)fluoranthene ND ND ND ND ND ND 
Benzo(k)fluoranthene ND ND ND ND ND ND 
Benzo (a) P.{rene ND ND ND ND ND ND 

• Benzo(g,h,i)perylene ND ND ND ND ND ND 
Olrysene ND ND ND ND ND ND 
Dibenzo(a,h)anthracene ND ND ND ND ND ND 
Dibenzofuran 1.9 ND ND ND 3.9 ND 
Fluoranthane ND ND ND ND 2.5 ND 
Fluoranthene ND ND ND ND ND ND 
Fluorene 2.4 ND ND ND 8.1 ND • • Indeno(l,2,3-od)P.frene ND ND ND ND ND ND 
2-Methylnapthalene 2.5 ND ND ND 2.7 ND 
NaFhthalene 24.8 ND ND ND 11.2 ND 
Phenanthrene 2.0 ND ND ND 9.7 ND 
Pyrene ND ND ND ND 1.3 ND 

• Et.hers ..&: Esters 
Bis(2-chloroethyl)ether ND ND ND ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND ND ND ND 
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND 
Bis(2-chloroisopcoP.fl)ether 4.7 ND ND ND ND ND 
4-BromoFbenyl Fiteny! ether ND ND ND ND ND ND 

• Butyl benzyl Fhthalate ND 3.2 ND ND 4.7 ND 
4-<hl.oroFbenyl phenyl ether ND ND ND ND ND ND 
Diethyphthalate ND ND ND ND ND ND 
Dimethylphthalate ND ND ND ND ND ND 
DioctylFhthalate ND ND ND ND ND ND 
Di-n-butylphthalate ND ND ND ND ND ND 
IsoFhorone ND ND ND ND ND ND • 
tUI'E: 0 ND indicates canpound Not Detected 

0 A less than value (<) indicates that compound was detected but its 
concentration was below the established limit of quantification 
(Detection Limit) 
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• Science Applications, Inc. 
IW3E/NEXJTRAL/ACID OR;ANIC CDMPClJNDS 

a.IEN!': WOOC:::Ward-Cl.yde Consultants • FRQJECl': Mission Bay Land£ ill 
DATE: 11/7/83 • Base/Neutral/Acid Sample Identification: groundwater 
Organic canpotmds Concentration Units: ug/1 (PJ:i>) 

Det~~iQD Limit: l Pm 
Well Well Well Well Well Well 
15 16 18 19 20 21 ,. Hit.r::ggen CgntaiD,ing 

Benzidine ND ND ND ND ND ND 
4-0ll.oroaniline ND ND ND ND ND ND 
2,4-Dinitrotoluene ND ND ND ND ND ND 
2,6-Dinitrotoluene ND ND ND ND 11.3 ND 
DiFbenylamine 4.7 5.4 ND ND 5.7 ND 

• 1 ,2-DiFbenylhydrazine ND ND ND ND ND ND 
Nitrobenzene ND ND ND ND ND ND 
3-Nitroaniline ND ND ND ND ND ND 
~Nitrosodimethylamine ND ND ND ND ND 41.9 
~Nitrosodi-n-propylamine ND ND ND ND ND ND 
~Ni trosodiFbenylamine ND ND ND ND ND ND 

• Cblo.r::inated BYaroca.r::bons 
2-0ll.oronaFbthalene ND ND ND ND ND ND 
1,2-Dichlorobenzene ND ND ND ND ND 6.6 
1,3-Dichlorobenzene ND ND ND ND ND ND 
1,4-Dichlorobenzene 2.1 2.4 ND ND 2.7 5.8 

• 3,3'-Dichlorobenzidine ND ND ND ND ND ND • Hexachlorobenzene ND ND ND ND ND ND 
Hexachlorobutadiene ND ND ND ND ND ND 
Hexachloroethane ND ND ND ND ND ND 
Hexachlorocyclopentadiene ND ND ND ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND ND ND ND 
1,2,4-Trichlorobenzene ND ND ND ND ND ND 

• .Ad.d o.r::sanics 
4-chloro-3-methylFbenol ND ND ND ND ND ND 
2-<llloroFbenol ND ND ND ND ND ND 
2,4-Dichlorophenol ND ND ND ND ND ND 
2,4-DimethylFbenol ND ND ND ND ND ND 

• 2,4-DinitroFbenol ND ND ND ND ND ND 
2-Methyl-4,6-dinitroFbenol ND ND ND ND ND ND 
2-NitroFbenol ND ND ND ND ND ND 
4-NitroFbenol ND ND ND ND ND ND 
PentachloroFbenol ND ND ND ND ND ND 
:Ebenol ND 16.8 ND ND 1.9 2.1 

• 2,4,6-TrichloroFbenol ND ND ND ND ND ND 

NJI'E: 0 ND indicates compotmd Not Detected 
0 A less than value ( <) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 

~W~ACDOffi~Cmmamoo 

a.IEN!': W~ard-clyde Consultants 

PRQJECl': Mission Bay Landfill 

DATE: 11/7/83 
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Science Applications, Inc. 
~W~ACIDOffiMITCOO~ 

CLIENI': WooC.Ward-Cl.yde Consultants 
PROJECl': Mission Bay Landfill 
DM'E: 11/7/83 

Base/Neutral/Acid 
Organic canpotmds 

Sample Identification: grotmdwater 
Concentration Units: ug/1 (ppb) 
Detection Limit: 1 pQ> 
Well Well Well 

23 24 25 
l:Iit~:ggen Containing 
Benzidine ND ND ND 
4-<lll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Di'(ilenylamine 5.2 2.6 ND 
1 ,2-Di'(ilenylhydrazine ND ND ND 
Nitrobenzene ND ND ND ·. 
3-Ni troaniline ND ND ND 
~Nitrosodimethylamine ND ND ND 
~Nitrosodi-n-~opylamine ND ND ND 
~Nitrosodiil'tenylamine ND ND ND 

Chlorinat;ed fiYdrocarbons 
2-Chl.orona'(ilthalene ND ND ND 
1,2-Dichlorobenzene 2.2 ND ND 
1,3-Dichlorobenzene ND ND ND 
1,4-Dichlorobenzene 5.8 ND ND 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Atisi Organics 
4-Chloro-3-methyl'(ilenol ND ND ND 
2-<lll.orotbenol ND ND ND 
2,4-Dichlorophenol ND ND ND 
2,4-Dimethylphenol 48.9 ND ND 
2,4-Dinitrophenol ND ND ND 
2-Methyl-4,6-dinitro'(ilenol ND ND ND 
2-Nitro'(ilenol ND ND ND 
4-Nitro'(ilenol ND ND ND 
Pentachlorophenol ND ND ND 
Ihenol ND ND 2.0 
2,4,6-Trichlorophenol ND ND ND 

IDI'E: o ND indicates compotmd Not Detected 
o A less than value ( <) indicates that compotmd was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science ~ications, Inc. 

BASE/NEDTRAL/ACID ORiANIC <DMRXJNDS 

a.IENI': Woodward-clyde Consultants 

PRQJECI': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = Type C 
Organic Compcn.mds Concentration Units: ng/g (ppb) 

02-wA~4,05,06 03-WA-05 03-WA-o8 
DL = 98 ppb DL = 250 ppb DL = 96 ppb 

Polmuclear Aromatics 

Acena};hthene ND <DL ND 
Acena};hthylene ND <DL ND 
Anthracene ND 425 ND 
Benzo(a)anthracene ND ND ND 
Benzo(b)fluoranthene ND ND ND 
Benzo(k)fluoranthene ND ND ND 
Benzo (a) P.frene ND ND ND 
Benzo(g,h,i)perylene ND <DL ND 
Olrysene 276 725 197 
Dibenzo(a,h)anthracene ND ND ND 
Dibenzofuran ND <DL ND 
Fluoranthane ND ND ND 
Fluoranthene ND 680 ND 
Fluorene ND 480 ND 
Indeno(l,2,3-od)P.frene ND ND ND 
2-Methylnapthalene ND 1,247 <DL 
Na};hthalene 2,674 5,602 121 
Phenanthrene 528 1,420 <DL 
Pyrene ND 840 ND 

Etbers .i Esters 
Bis(2-chloroethyl)ether ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND 
Bis(2-ethylhexyl)phthalate ND ND 160 
Bis(2-chloroisopcoP.fl)ether ND ND ND 
4-Brano};henyl };henyl ether ND ND ND 
Butyl benzyl };hthalate 25,632 47,500 1,879 
4-<lll.oro};henyl };henyl ether ND ND ND 
DiethyFhthalate ND ND ND 
Dimethyl phthalate ND ND 458 
Dioctyl};hth~ate 136 <DL <DL 
Di-n-butylphthalate ND 350 154 
Iso};horone ND ND ND 

Wl'E: o ND indicates canpolmd NOt Detected 
o A less than val.ue (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
BASE/NEDTRAL/ACID ORiANIC <DMKXJNDS 

a.IEN!': Woodward-clyde Consultants 
PRQJECI': Mission Bay Landfill 
DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = TYPe C 
Organic canpounds Concentration Units: ng/ g ( pP.:>) 

02-wA-04,05,06 03-wA-05 03-wA-08 
DL = 98 PI,D DL = 250 pti> DL = 96 PI,D 

Nittggen Containing 
Benzidine ND ND ND 
4-0ll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Di!ilenylamine 544 1,545 162 
1,2-Di!ilenylhydrazine ND ND ND 
Nitrobenzene ND ND ND 
3-Nitroaniline ND ND ND 
trNitrosodimethylamine ND ND ND 
trNitrosodi-n-propylamine ND ND ND 
trNitrosodi!ilenylamine ND ND ND 

<hl.oz;:ina,ted llYdtocarbons 
2-0ll.orona!ilthalene ND ND ND 
1,2-Dichlorobenzene ND <DL ND 
1,3-Dichlorobenzene 760 ND ND 
1,4-Dichlorobenzene ND 1,262 <DL 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

~ Orgaoics 
4-Chloro-3-methylphenol ND ND ND 
2-Chlorolilenol ND ND ND 
2,4-Dichlorolil~ol ND ND ND 
2,4-Dimethyl!ilenol ND ND ND 
2,4-Dinitrophenol ND ND ND 
2-Methyl-4,6-dinitrolilenol ND ND ND 
2-Nitro!ilenol ND ND ND 
4·-Ni tro!ilenol ND ND ND 
Pentachloro!ilenol ND ND ND 
:Rlenol ND ND ND 
2,4,6-Trichlorolilenol ND ND ND 

ml'E: o ND indicates compound Not Detected 
o A less than val\,le (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 

BASE/NEXJTRAL/ACID OffiANIC CDMiaJNnS 

a.IENI': Woodtlard-cl.yde Consultants 

:ERQJECI': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = '!YPe C 
Organic canp:>unds Concentration Units: ng/g (PFO) 

-
03-SB-03 03-SB-07 04-wA-o7 

DL = 9.7 pP:l DL = 10 pP:l DL = 146 pP:> 
Po.J.muclear Aromatics 

Acena};hthene ND ND ND 
Acena};hthylene ND ND ND 
Anthracene ND ND ND 
Benzo(a)anthracene ND ND ND 
Benzo(b)fluoranthene ND ND ND 
Benzo(k)fluoranthene ND ND ND 
Benzo (a) Pfrene 37 18 ND 
Benzo(g,h,i)perylene ND ND ND 
Cllrysene ND ND ND 
Dibenzo(a,h)anthracene ND ND ND 
Dibenzofuran ND ND ND 
Fluoranthane ND ND ND 
Fluoranthene ND ND ND 
Fluorene ND ND ND 
Indeno(l,2,3-od)Pfrene ND ND ND 
2-Methylnapthalene ND ND ND 
Na};hthalene ND <DL ND 
Phenanthrene ND <DL ND 
Fyrene ND ND ND 

Ethers ..&. Esters 
Bis(2-chloroethyl)ether ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND 
Bis(2-ethylhexyl)phthalate ND ND ND 
Bis(2-chloroiso~oPfl)ether ND ND ND 
4-Brano};henyl };henyl ether ND ND ND 
Butyl benzyl phthalate 21 ND ND 
4-0ll.oro};henyl };henyl ether ND ND ND 
Diethyphthalate ND ND ND 
Dimethyl};hthalate ND ND ND 
Dioctyl};hthalate <DL 25 ND 
Di-n-butylphthalate <DL ND ND 
Iso};horone ND ND ND 

OOI'E: o ND indicates canp:>und Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
~E/NEI.J'mAL/ACID OffiANIC CDMPaJNDS 

CLIENI': Woodward-clyde Consultants 
PRQJECl': Mission Bay Land£ ill 
DATE: 11/7/83 

Base/Neutral/Acid 
Organic Canpounds 

Sample Identification: soils/waste = Type C 
Concentration Units: ng/g (ppb) 

03-SB-03 03-SB-07 04-wA-07 
DL ·= 9.7 J;P:> DL = 10 ppb DL = 146 ppb 

l:UttQSim Containing 
Benzidine NO NO NO 
4-0ll.oroaniline NO NO NO 
2,4-Dinitrotoluene NO NO NO 
2,6-Dinitrotoluene NO NO NO 
Di ];henylamine 12 25 NO 
1,2-Di];henylhydrazine NO NO NO 
Nitrobenzene NO NO NO 
3-Nitroaniline NO NO NO 
~Nitrosodimethylamine NO NO NO 
~Nitrosodi-n-pco~lamine NO NO NO 
~Ni trosodi];henylamine NO NO NO 

Chlorinated ijyckocadxms 
2-Clll.orona];hthalene NO NO NO 
1,2-Dichlorobenzene NO NO NO 
1,3-Dichlorobenzene NO NO NO 
1,4-Dichlorobenzene NO NO NO 
3,3'-Dichlorobenzidine NO NO NO 
Hexachlorobenzene NO NO NO 
Hexachlorobutadiene NO NO NO 
Hexachloroethane NO NO NO 
Hexachlorocyclo~ntadiene NO NO NO 
2,3,7,8-Tetrachlorodibenzo-p-dioxin NO NO NO 
1,2,4-Trichlorobenzene NO NO NO 

.AdJJ Otganics 
4-Chloro-3-rnethylphenol NO NO NO 
2-Qll.oro];henol NO NO NO 
2,4-Dichlorophenol NO NO NO 
2,4-Dimethyl];henol NO NO NO 
2,4-Dinitro];henol NO NO NO 
2-Methyl-4,6-dinitro];henol NO NO NO 
2-Nitro];henol NO NO NO 
4-Nitro];henol NO NO NO 
Pentachlorophenol NO NO NO 
Fhenol NO NO NO 
2,4,6-Trichloro];henol NO NO NO 

tU!'E: 0 NO indicates cx:mpound. Not Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc • 

. BASE/NEDTRAL/ACID OffiANIC CDMRXJNr:S 

a.IENl': Woodward-Clyde Consultants 

FROJEC!': Mission Bay Landfill 

mTE: 11/7/83 

Base/Neutral/Acid 5ample Identification: soils/waste = TYPe C 
Organic Canpolmds Concentration Units: ng/g (pP:>) 

05-WA-03 ,10 06-wA-03,06 06-SB-10 
DL = 100 pP:> DL = 100 pP:> DL = 10 ppb 

PoJ.muclear Aromatics 

AcenaJ;hthene ND 815 ND 
AcenaF(lthylene ND ND ND 
Anthracene ND ND ND 
Benzo(a)anthracene ND 882 ND 
Benzo(b)fluoranthene ND ND ND 
Benzo(k)fluoranthene ND ND ND 
Benzo (a) P.{rene ND 449 ND 
Benzo(g,h,i)perylene ND ND ND 
Chrysene 321 796 ND 
Dibenzo(a,h)anthracene ND ND ND 
Dibenzofuran ND 772 ND 
Fluoranthane ND ND ND 
Fl uoranthene ND 1,922 ND 
Fluorene ND 1,612 ND 
Indeno(l,2,3-cd)P.frene ND 3,232 ND 
2-Methylnapthalene 132 ND ND 
Na.J;hthalene 617 876 ND 
Phenanthrene 316 3,519 ND 
Pyrene 511 1,489 ND 

Ethers ..&. Esters 
Bis(2-chloroethyl)ether ND ND ND 
Bis(2-chloroethoxy)rnethane ND ND ND 
Bis(2-ethylhexyl)J;hthalate 709 ND ND 
Bis(2-chloroisopcopyl)ether ND ND ND 
4-BranoJ;heny 1 Fbenyl ether ND ND ND 
Butyl benzyl J;hthalate 7,196 ND ND 
4-0ll.oroF(lenyl F(lenyl ether ND ND ND 
DiethyJ;hthalate 252 223 ND 
DirnethylF(lthalate ND ND ND 
DioctylJ;hthalate ND 1,094 ND 
Di-n-butylF(lthalate ND ND ND 
IsoF(lorone ND ND ND 

NOI'E: o ND indicates canpolmd Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) · 

43 



• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• 

• 

science Applications, Inc. 
BASE/NEIJTRAL/ACID OIGANIC CDMKXJNDS 

a..IENI': Woodward-Clyde Consultants 
PRQJEcr: Mission Bay Landfill 
DATE: 11/7/83 

Base/Neutral/Acid 
Organic Cantx>tmds 

·Sample Identification: soils/waste = '!YPe C 
Concentration Units: ng/g (ppb) 

05-wA-03,10 06-WA-03 ,06 06-SB-10 
DL = 100 I¢ DL = 100 I¢ DL = 10 pP:> 

~itt:QSim Containing 
Benzidine ND ND ND 
4-Clll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Dililenylarnine ND 170 ND 
1 ,2-Dililenylhydrazine ND ND ND 
Nitrobenzene ND ND ND 
3-Nitroaniline ND ND ND 
~Nitrosodimethylarnine ND ND ND 
~Nitrosodi-n-pro~lamine ND ND ND 
~Nitrosodiphenylarnine ND ND ND 

Chlo;tinated ~dt:oca;tbons 
2-Clll.oronalilthalene ND ND ND 
1,2-Dichlorobenzene ND ND ND 
1,3-Dichlorobenzene 183 476 ND 
1,4-Dichlorobenzene ND ND ND 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Ad.Q Ot:gaoics 
4-Chloro-3-methyllilenol ND ND ND 
2-Clll.orolilenol ND ND ND 
2,4-DichloroP.henol ND ND ND 
2,4-Dimethyllilenol ND Nl) . ND 
2,4-Dinitrolilenol ND ND ND 
2-Methyl-4,6-dinitrolilenol ND ND ND 
2-Nitrophenol ND ND ND 
4-Nitrolilenol ND ND ND 
Pentachlorophenol ND ND ND 
:Ehenol ND ND ND 
2,4,6-Trichlorolilenol ND ND ND 

RJI'E: o ND indicates com~;X>tmd Not Detected 
o A less than value (<) indicates that comi;X)tmd was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, !he. 

BASE/NEXJTRAL/ACID OIGANIC CDMRXJNDS 

Q.IENI': Woodward-clyde Consultants 

PRQJEC!': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = Type C 
Organic Canpounds Concentration Units: ng/g (pP:>) 

07-S3-Q4 08-wA-Q4,05 09-WA-09 
DL = 99 pP:> DL = 100 pP:> DL = 100 ~ 

Polmuclear Aromatics 

Acena};tlthene ND ND ND 
Acena};tlthylene ND ND ND 
Anthracene ND <DL <DL 
Benzo(a)anthraoene ND 126 115 
Benzo(b)fluoranthene ND ND ND 
Benzo(k)fluoranthene ND ND ND 
Benzo (a) P.{rene ND ND ND 
Benzo(g,h,i)perylene ND ND ND 
Olrysene ND 268 165 
Dibenzo(a,h)anthracene ND ND ND 
Dibenzofuran ND ND ND 
Floor an thane ND ND ND 
Fluoranthene ND 204 ND 
Floorene ND 259 ND 
Indeno(l,2,3-cd)pyrene ND ND ND 
2-Methylnapthalene ND 173 ND 
Na};tlthalene ND 573 3,250 
Phenanthrene ND 273 242 
Pyrene . ND 220 ND 

Ethers .&. Esters 
Bis(2-chloroethyl)ether ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND 
Bis(2-ethylhexyl)};ilthalate ND 8,260 ND 
Bis(2-chloro~sopcopyl)ether ND ND ND 
4-Brano};:henyl };tlenyl ether ND ND ND 
Butyl benzyl };tlthalate 1,990 4,297 ND 
4-0lloro};:henyl };tlenyl ether ND ND ND 
Dietl'lyp1thalate ND ND 176 
Dimethyl phthalate ND ND ND 
Dioctylphthalate ND ND ND 
Di-n-butyl};tlthalate ND 359 353 
Isophorone ND ND ND 

Wl'E: 0 ND indicates canpound Not Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
BA<3E/NEDTRAL/ACID OIGANIC <DMR:XJNDS 

a.IEN!': Woodward-clyde Consultants 
PROJEC!': ftlission Bay Landfill 
DM'E: 11/7/83 

Base/Neutral/Acid 
Organic canpounds 

Sample Identification: soils/waste = Type C 
Concentration Units: ng/g (ppb) 

07-SB-04 08-wA-Q4,05 09-WA-09 
DL = 99 ppb DL = 100 ppb DL = 100 ppb 

Nitrogen Containing 
Benzidine ND ND ND 
4-<lll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Di{i1eny !amine ND 372 770 
1,2-Di{i1enylhydrazine ND ND ND 
Nitrobenzene ND ND ND 
3-Nitroaniline ND ND ND 
N-Nitrosodimethylarnine ND ND ND 
N-Ni trosodi -n-proJ?.flarnine ND ND ND 
N-Ni trosodi{i1enylarnine ND ND ND 

Oll.orinated lW]rocarbons 
2-<lllorona{i1thalene ND ND ND 
1,2-Dichlorobenzene ND ND <DL 
1,3-Dichlorobenzene ND ND ND 
1,4-Dichlorobenzene ND 493 241 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Ad,g Organics 
4-<lll.oro-3-methyl{i1enol ND ND ND 
2-<lll.oro{i1enol ND ND ND 
2,4-DichloroP.henol ND ND ND 
2,4-Dimethyl{i1enol ND ND ND 
2,4-Dinitrophenol ND ND ND 
2-Methyl-4,6-dinitro{i1enol ND ND ND 
2-Nitro{i1enol ND ND ND 
4-Nitro{i1enol ND ND ND 
Pentachlorophenol ND ND ND 
lbenol ND ND ND 
2,4,6-Trichlorophenol ND ND ND 

:tUI'E: 0 ND indicates canpound Not Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 

BASE/NEIJTRAL/ACID ORiANIC CDMRXJNDS 

CLIENI': WC>C>dward-Cl.yde Consultants 

PRQJECI.': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = TYPe C 
Organic Canpounds Concentration Units: ng/g (ppb) 

11-wA-06,07 12-wA-Q4,08 13-wA-05 
DL = 98 ppb DL = 100 ppb DL = 100 ppb 

Polmuclear Aromatics 

Aoena~thene ND ND ND 
Acena~thylene ND ND ND 
Anthracene ND 101 ND 
Benzo(a)anthracene ND 521 <DL 
Benzo(b)fluoranthene 252 ND ND 
Benzo(k)fluoranthene ND ND ND 
Benzo (a) Pfrene ND <DL ND 
Benzo(g,h,i)perylene ND <DL ND 
Olrysene 327 701 210 
Dibenzo(a,h)anthraoene ND ND ND 
Dibenzofuran ND ND ND 
Flooranthane ND ND ND 
Fluoranthene 309 ND ND 
Floorene ND 269 <DL 
Indeno(l,2,3-cd)Pfrene ND 353 ND 
2-Methylnapthalene ND 282- 142 
Na~thalene 245 818 269 
Phenanthrene 164 929 173 
Pyrene 313 ND 191 

Etbers .i Esters 
Bis(2-chloroethyl)ether ND ND ND 
Bis(2-chloroethoxy)rnethane ND ND ND 
Bis(2-ethylhexyl)~thalate 1,310 ND ND 
Bis(2-chloro~sopcoPfl)ether ND ND ND 
4-Brano~enyl };henyl ether ND ND ND 
Butyl benzyl ~thalate 709 3,952 830 
4-Cll.oro~enyl ~enyl ether ND ND ND 
Diethy];:hthalate ND ND 530 
Dirnethyl~thalate ND ND ND 
Dioctyl~thalate ND 153 ND 
Di-n-butylphthalate 323 117 <DL 
Iso~orone ND ND ND 

N01'E: o ND indicates canpound Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
BM)E/NEDTRAL/ACID O~ANIC CDMKXJNDS 

a.IEN!': WOOC:Ward-Cl.yde Consultants 
PRQJECl': Mission Bay Landt ill 
DATE: ll/7 /83 

Base/Neutral/Acid 
Organic Canpounds 

· Sample Identification: soils/waste = Type C 
Concentration Units: ng/g (ppb) 

11-wA-06,07 12-WA-04,08 13-WA-05 
DL = 98 ppb DL = 100 ppb DL = 100 ppb 

~ittQSen Containing 
Benzidine ND ND ND 
4-0ll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Di};tlenylamine 338 737 207 
1,2-Di};tlenylhydrazine ND ND ND 
Nitrobenzene ND ND <DL 
3-Nitroaniline ND ND ND 
N-Nitrosodimethylamine ND ND ND 
N-Nitrosodi -n-prof¥lamine ND ND ND 
N-Nitrosodi};tlenylamine ND ND ND 

Chlodnated. ijydropadxms 
2-Qll.orona};i'lthalene ND ND ND 
1,2-Dichlorobenzene ND 100 ND 
1,3-Dichlorobenzene ND ND ND 
1,4-Dichlorobenzene 150 290 258 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclot:entadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Ad.Q Otganics 
4-Chloro-3-methylphenol ND ND ND 
2-Chloro};tlenol ND ND ND 
2,4-Dichloroanenol ND ND ND 
2,4-Dimethyl};tlenol ND ND ND 
2,4-Dinitro};tlenol ND ND ND 
2-Methy 1-4 , 6-dini tro};tlenol ND ND ND 
2-Nitro};tlenol ND ND ND 
4-Nitro};tlenol ND ND ND 
Pentachloro};tlenol ND ND ND 
Blenol ND ND ND 
2,4,6-Trichloro};tlenol ND ND ND 

NJI'E: o ND indicates canpound Not Detected 
o A less than v.alue (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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NCYI'E: o ND indicates canpo1.md Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Appiications, Inc. 
BASE/NEIJTRAL/ACID OIGANIC <DMPCXJNDS 

a.IENI': Wocxiolard-Cl.yde Consultants 
PROJECl': Mission Bay Landfill 
DM'E: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = TYPe C 
Organic Canp:>t.mds Concentration Units: ng/g (ppb) 

14-wA-04 15-WA-04,06 16-WA-03 
DL = 30 ppb DL = 30 ppb DL = 100 ppb 

Nitrogen Containing 
Benzidine ND ND ND 
4-<Jll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
DiP'lenylamine 912 282 828 
1,2-DiP'lenylhydrazine ND ND ND 
Nitrobenzene ND ND ND 
3-Nitroaniline ND 487 ND 
N-Nitrosodimethylamine ND ND ND 
N-Nitrosodi -n-proP.flamine ND ND ND 
N-NitrosodiP'lenylamine ND ND ND 

Cblorinated Hydrocarbons 
2-0ll.oronaP"Ithalene ND ND ND 
1,2-Dichlorobenzene ND <DL ND 
1,3-Dichlorobenzene 303 ND ND 
1,4-Dichlorobenzene ND 252 560 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Acid Organics 
4-<lll.oro-3-methylphenol ND ND ND 
2-<Jll.oroP"Ienol ND ND ND 
2,4-Dichlorophenol ND ND ND 
2,4-Dimethylphenol ND ND ND 
2,4-DinitroP"Ienol ND ND ND 
2-Methyl-4,6-dinitroP"Ienol ND ND ND 
2-NitroP"Ienol ND ND ND 
4-NitroP"Ienol ND ND ND 
PentachloroP"Ienol ND ND ND 
Fhenol 78 74 ND 
2,4,6-TrichloroP"Ienol ND ND ND 

ml'E: o ND indicates cornp:>t.md Not Detected 
o A less than value (<) indicates that comp:>t.md was detected but its 

concentration is below the established limit of quantification 
(Detection Lirni t) 
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Science Applications, Inc. 

BASE/NEDTRAL/ACID OR:iANIC CDMRXJNOS 

Q.IENI': Woodtlard-Cl.yde Consultants 

PRQJECl': Mission Bay landfill 

DM'E: 11/7/83 

NOI'E: o ND indicates canpound Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
BASE/NEXJTRAL,IACID OffiANIC CDMPCXJNDS 

a.IEN!': Woodliard-Cl.yde Consultants 
PRQJEC!': Mission Bay Land£ ill 
DATE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = TYPe C 
Organic Canpounds Concentration Units: ng/g (ppb) 

-
16-SB-07 17~-o4 18-wA-Q3 

DL = 30 ppb DL = 99 pt:b DL = 200 pP:> 
Nitrogen Containing 
Benzidine ND ND ND 
4-0ll.oroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Di};heny lamine ND 690 1,960 
1,2-Dil;henylhydrazine ND ND ND 
Nitrobenzene ND ND ND. 
3-Nitroaniline ND ND ND 
N-Nitrosodimethylamine ND ND ND 
N-Nitrosodi-n-prol?.{lamine ND ND ND 
N-Nitrosodi};henylamine ND ND ND 

Chlorinated ijydrocarbons 
2-Clll.oronali:tthalene ND ND ND 
1,2-Dichlorobenzene ND ND ND 
1,3-Dichlorobenzene ND ND ND 
1,4-Dichlorobenzene ND 101 <DL 
3,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Ad.s;l Organics 
4-Chloro-3-rnethylphenol ND ND ND 
2-<lll.oro};henol ND ND ND 
2,4-DichloroEhenol ND ND ND 
2,4-Dimethyl};henol ND ND ND 
2,4-Dinitro};henol ND ND ND 
2-Methyl-4,6-dinitro};henol ND ND ND 
2-Nitro};henol ND ND ND 
4-Nitro};henol ND ND ND 
Pentachloro};henol ND ND ND 
Blenol ND ND ND 
2,4,6-Trichloro};henol ND ND ND 

N:Jl'E: o ND indicates canpound Not Detected 
o A less than value ( <) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 

BASE/NEXJTRAL/ACID OR:;ANIC <DMRD:tnS 

a.IEN!': Woodtlard-Cl.yde Consultants 

:ERQJECI': Mission Bay Landfill 

D.Z\TE: 11/7/83 

Base/Neutral/Acid Sample Identification: soils/waste = TYPe C 
Organic CanpolDlds Concentration Units: ng/g (ppb) 

20-fB-05- 20-wA-05- 21-wA-04 
Repl Rep2 

121.. = 100 IU> m. = 100 IU> DI. = 99 P9l I:Q1mucleat &;ornati~ 
Al::enaJ;ilthene 1,950 1,531 ND 
AcenaJ;ilthylene ND ND ND 
Anthracene 880 1,723 ND 
Benzo(a)anthraoene 1,457 1,052 ND 
Benzo(b)fluoranthene ND ND ND 
Benzo(k)fluoranthene ND ND ND 
Benzo(a) P.{rene 250 177 ND 
Benzo(g,h,i)perylene ND ND ND 
Chrysene . 1,861 1,302 ND 
Dibenzo(a,h)anthraoene ND ND ND 
Dibenzofuran 1,723 1,278 ND 
Fluoranthane ND ND ND 
Flooranthene 4,550 5,182 ND 
Fluorene 3,644 2,342 ND 
Indeno(l,2,3-cd)P.frene ND ND ND 
2-Methylnapthalene 186 318 306 
NaJ;ilthalene 535 822 1,103 
Rlenanthrene 3,965 6,206 592 
Iyrene 3,633 3,912 ND 

Etbets .&. F$te~:s 
Bis(2-chloroethyl)ether ND ND NO 
Bis(2-chloroethoxy)methane ND ND ND 
Bis(2-ethylhexyl)phthalate NO ND NO 
Bis(2-chloroisopcOP.fl)ether ND ND ND 
4-Branophenyl phenyl ether NO NO NO 
Butyl benzyl phthalate 9,478 12,387 128,259 
4-Chlorophenyl phenyl ether NO NO NO 
DiethyphthaJ.ate NO ND ND 
Dimethyl phthalate NO NO ND 
Dioctylphthalate NO ND 651 
Di-n-butylphthalate NO ND NO 
Isophorone ND ND ND 

NOI'E: o ND indicates canpolDld Not Detected . 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 

53 



• 

• • 

• 

• 

• 

•• 
• 

•• 

• 

• • 
• 

Science Applications, Inc. 
BASE/NEll'mAL/ACID OlGANIC CDMIWNDS 

a.IENI': Woodward-clyde Consultants 
PROJECI': Mission Bay I.andf ill 
DM'E: 11/7/83 

Base/Neutral/Acid 
Organic Canpounds 

S~e Identification: soils/waste = Type C 
Concentration Units: ng/g (pt:;b) 

20-wA-05- 20-wA-05- 21-wA-04 
Repl Rep2 

W.t;tggen Cbnta.inin.g DL = l!lC PJii2 m. = lllll mi> DL =29m> 
Benzidine NO NO NO 
4-Clll.oroaniline NO 340 NO 
2,4-Dinitrotoluene NO NO NO 
2,6-Dinitrotoluene NO NO NO 
Di'fheny lamine 590 955 3,728 
1,2-Di'[ilenyiQydrazine NO NO NO 
Nitrobenzene NO NO NO 
3-Nitroaniline NO NO NO 
N-Ni trosodimethylamine NO NO NO 
N-Nitrosodi -n-proP.{lamine NO NO NO 
N-Nitrosodi'[ilenylarnine NO NO NO 

<hlor:inat;ed 11¥dtocarbons 
2-Clll.orona'[ilthalene NO NO NO 
1,2-Dichlorobenzene NO <DL NO 
1,3-Dichlorobenzene NO NO NO 
1,4-Dichlorobenzene 156 276 NO 
3,3'-Dichlorobenzidine NO NO NO 
Hexachlorobenzene NO NO NO 
Hexachlorobutadiene NO NO NO 
Hexachloroethane NO NO NO 
Hexachlorocycl.opentadiene NO NO NO 
2,3,7,8-Tetrachlorodibenzo-p-dioxin NO NO NO 
1,2,4-Trichlorobenzene NO NO NO 

AdJi Organics 
4-Clll.oro-3-methyl'[ilenol NO NO NO 
2-Qll.oro'[ilenol NO NO NO 
2,4-DichloroBhenol NO NO NO 
2,4-Dimethyl'[ilenol NO NO NO 
2,4-Dinitro'[ilenol NO NO NO 
2-Methyl-4,6-dinitro'[ilenol NO NO NO 
2-Nitro'[ilenol NO NO NO 
4-Nitro'[ilenol NO NO NO 
Pentachloro'[ilenol NO NO NO 
Ehenol NO NO NO 
2,4,6-Trichloro'[ilenol NO NO NO 

NJI'E: o NO indicates axnpound Not Detected 
o A less than value (<) indicates that compound was detected but its 

ooncentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 

BASE/NEIJTRAL/ACID OR;ANIC <DMRXJ!m 

a. I EN!': Woodolard-Cl.yde Consultants 

PRQJECI': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid sample Identification:· soils/waste = '!ype C 
Organic Can:pounds Concentration Units: ng/ g ( pti:>) 

22-wA-03 23-wA-03,04,05 24-wA-04 
DL = 100 pP:> DL = 142 pP:> DL = 265 pP:> Po:Jmuclear Aromatics 

Acenat:hthene ND ND ND 
Acenat:hthylene ND 306 ND 
Anthracene ND <DL <DL 
Benzo(a)anthracene ND 1,450 1,654 
Benzo(b)fluoranthene ND 2,357 ND 
Benzo(k)fluoranthene ND 1,708 ND 
Benzo (a) P.{rene ND 683 ND 
Benzo(g,h,i)perylene ND 406 ND 
Olrysene ND 1,605 5,763 
Dibenzo(a,h)anthracene ND ND ND 
Dibenzofuran ND ND ND 
Fluoranthane ND ND ND Fluoranthene ND 4,354 ND 
Fluorene ND 209 707 
Indeno(l,2,3-cd)P.{rene ND 1,240 ND 
2-Methylnapthalene ND ND ND 
Nat:hthalene ND 903 3,883 
Rlenanthrene ND 1,464 3,245 
Pyrene ND 5,330 ND 

Etbers .i Esters 
Bis(2-chloroethyl)ether ND ND ND 
Bis(2-chloroethoxy)methane ND ND ND 
Bis(2-ethylhexyl)tilthalate ND ND 3,364 
Bis(2-chloro~sopcoP.{l)ether ND ND ND 
4-Branot:henyl t:henyl ether ND ND. ND 
Butyl benzyl t:hthalate ND 8,204 51,776 
4-Clll.orol=benyl I=benyl ether ND ND 9,958 
Diethyi:tlthalate ND 150 ND 
Dimethyl phthalate ND ND ND 
Dioctylt:hthalate ND <DL 1,276 
Di-n-butylt:hthalate ND <DL ND 
Isot:horone ND ND ND 

NOI'E: o ND indicates can:pound Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
BA'3E/NE11'l'RAL/ACID OIGANI C <DMRlJNDS 

CLIENT: Woodward-clyde Consultants 
FRQJECI': Mission Bay landfill 
DATE: 11/7/83 

Base/Neutral/Acid 
Organic Canpcnmds 

Sample Identification: soils/waste = Type C 
Concentration Units: ng/g (ppb) 

22-wA-Q3 23-WA-03,04,05 24-wA-Q4 
DL = 100 ppb DL = 142 ppb DL = 265 J::.P:> 

Nittasen Containing 
Benzidine ND ND ND 
4-Qlloroaniline ND ND ND 
2,4-Dinitrotoluene ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Di{:henylamine 270 359 2,025 
1,2-Di{:henylhydrazine ND ND ND 
Nitrobenzene ND ND 487 
3-Nitroaniline ND ND ND 
N-Ni trosodimethylamine ND ND ND 
N-Nitrosodi-n-proP.{lamine ND ND ND 
N-Ni trosodi{:henylamine ND ND ND 

Chlotinated Hycgocad)Qns 
2-Qllorona{:hthalene ND ND ND 
1,2-Dichlorobenzene ND ND 447 
1,3-Dichlorobenzene ND ND ND 
1,4-Dichlorobenzene ND <DL 20,912 
3 ,3'-Dichlorobenzidine ND ND ND 
Hexachlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Hexachloroethane ND ND ND 
Hexachlorocyclopentadiene ND ND ND 
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 

Ad,g Organics 
4-Qlloro-3-methyl{:henol ND ND ND 
2-Qll.oro{:henol ND ND ND 
2,4-Dichloro{:henol ND ND ND 
2,4-Dimethyl{:henol ND ND ND 
2,4-Dinitrophenol ND ND ND 
2-Methyl-4,6-dinitrophenol ND ND ND 
2-Nitrophenol ND ND ND 
4-Nitrophenol ND ND ND 
Pentachloro{:henol ND ND ND 
lbenol ND ND 5,546 
2,4,6-Trichlorophenol ND ND ND 

NJI'E: o ND indicates ·canpound Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 

• BASE/NEIJTRAL/ACID OffiANIC CDMIU.JNDS 

O.IENI': Woodward-Clyde Consultants • 
PRQJECl': Mission Bay Landfill 

DATE: 11/7/83 

• Base/Neutral/Acid Sample Identification: soils/waste = TYPe C 
Organic canpounds Concentration Units: ng/g (pti>) 

25-$-05 25-$-0l, 02, 25-$-Ql, 
03- Rep 1 02,03-Rep 2 

DL = 10 pti> DL = 10 pti> DL = 10 pti> PoJ,muclear Argnatics • Acenatilthene NO NO NO 
Acenati'lthylene NO NO ND 
Anthracene NO NO NO 
Benzo(a)anthracene NO NO NO 
Benzo(b)fluoranthene NO NO NO 
Benzo(k)fluoranthene NO NO NO • Benzo (a) pyrene NO NO NO 
Benzo(g,h,i)perylene NO NO NO 
Chrysene NO NO NO 
Dibenzo(a,h)anthracene NO NO NO 
Dibenzofuran NO NO NO 
Fl uoranthane NO NO NO 

• • Fl ooranthene NO NO NO 
Fluorene NO NO NO 
Indeno(l,2,3-cd)pyrene NO NO NO 
2-f.lethylnapthalene NO NO NO 
Na{i1thalene NO NO NO 
Ebenanthrene NO NO NO 
Fyrene --~ 

NO NO NO • Etbers .&. Esters 
Bis(2-chloroethyl)ether NO NO NO 
Bis(2~oroethoxy)rnethane NO NO NO 
Bis(2-ethylhexyl)ti'lthalate NO NO NO 
Bis(2-chloroiso~opyl)ether NO NO NO • 4-Branoi=benyl I=benyl ether NO NO NO 
Butyl benzyl {i1thalate 20 15 134 
4-0ll.oroti'lenyl I=benyl ether NO NO NO 
Diethy{i1thalate NO NO NO. 
Dimethy li=bthalate NO NO ND 
Dioctylphthalate 16 19 <DL 

• Di-n-butyli=bthalate <DL <DL <DL 
Isoi=borone ND ND NO 

Wl'E: 0 ND indicates canpound Not Detected 
0 A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 

• (Detection Limit) 

• 57 

• 



• 



• 

• • 

• 

• 

• 

•• 
• 

• 

• 

• • 
• 

Science Appiications, Inc. 

BASE/NEllTRAL/ACID OffiANIC CDMRXJNrS 

a.IENl': Woodolard-Cl.yde Consultants 

PROJECl': Mission Bay Landfill 

DATE: 11/7/83 

Base/Neutral/Acid 
Organic Canpcnmds 

Polmuclear Aromatics 

Acena];ilthene. 
Acena];ilthy lene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo (a) J?.{rene 
Benzo(g,h,i)perylene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthane 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
2-Methylnapthalene 
Na];ilthalene 
Fhenanthrene 
~Yrene 

Etbers .i Esters 
Bis(2-chloroethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-ethylhexyl)];ilthalate 
Bis(2-chloroi~~opyl)ether 
4-Brano];ileny 1 ];ileny 1 ether 
Butyl benzyl !ilthalate 
4-Chloro];ilenyl ];ilenyl ether 
Diethy];ilthalate 
Dimethyl];ilthalate 
Dioctylphthalate 
Di-n-butyl!ilthalate 
Iso];ilorone 

Sample Identification: soils/waste = '!YPe C 
Concentration Units: ng/g (ppb) 

Method Blank-1 Method Blank-2 
DL = 10 ~ DL = 10 ppb 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
48 
ND 
ND 
ND 
ND 

107 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NOI'E: o ND indicates canpol.D'ld Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration was below the established limit of quantification 
(Detection Limit) 
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Science Applications, Inc. 
BASE/NEX.lTRAL/ACID OIGANIC <DMRXJNDS 

a.IEN!': Woodward-Clyde Consultants 
ffiQJECl': Mission Bay Landfill 
01\TE: 11/7/83 

Base/Neutral/Acid 
Organic Canpounds 

Nitrogen Containing 
Benzidine 
4-<llloroaniline 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di};:henylamine 
1,2-Di};:henylhydrazine 
Nitrobenzene 
3-Nitroaniline 
N-Nitrosodimethylamine 
N-Nitrosodi -n-proi?.flamine 
N-Nitrosodi};:henylamine 

Chlorinated 'ijydrocarbons 
2-Chl.orona};:hthalene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene· 
3,3'-Dichlorobenzidine 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
2,3, 7 ,8-Tetrachlorodibenzcrp-dioxin 
1,2,4-Trichlorobenzene 

Ad.Q Organics 
4-Chl.orcr3-methyl};:henol 
2-<llloro};:henol 
2,4-Dichlorophenol 
2,4-Dimethyl};:henol 
2,4-Dinitrophenol 
2-Methyl-4,6-dinitro};:henol 
2-Nitro};:henol 
4-Nitrophenol 
Pentachlorophenol 
Rlenol 
2,4,6-Trichlorophenol 

Sample Identification: soils/waste = Type c 
Concentration Units: ng/g (Ri:>) 

Method Blank-1 
DL = 10 PFb 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Method Blank-2 
DL = 10 PFb 

ND 
ND 
ND 
ND 

<DL 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

OOI'E: o ND indicates compound Not Detected 
o A less than value (<) indicates that compound was detected but its 

concentration is below the established limit of quantification 
(Detection Limit) 
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ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED 

BIPHENYLS SAMPLE DETECTION LIMITS 

Sample Type 

water Sediment 
Compound ng/liter(l) ng/g wet sample weight(2) 

a: - BHC 20 6 
B - BHC 35 9 . 
y - BHC 25 7 o - BHC 30 6 
!Heptachlor 20 6 
~ldrin 20 6 
!Heptachlor Epoxide 20 6 
a: - Endosulfan 25 7 Dieldrin 25 7 
~,p' - DOE 25 7 
Endrin 30 13 
B - Endosulfan 35 8 
p,p' - ODD · 30 7 
Endrin Aldehyde 35 8 
Endosulfan Sulfate 30 7 
~-,p' - DDT 40 13 
Chlordane 500 150 
Toxaphene 1500 450 
PCB - 1016 500 150 
PCB - 1221 2500 750 
PCB - 1232 300 90 
PCB - 1242 600 180 
PCB - 1248 300 90 
PCB - 1254 300 90 
PCB - 1260 . 300 90 

(1) Detection limits are based on a sample size of one liter, a 
final extract volume of 1.0 ml, a G C injection volume of 1.0 ul and a minimum detectable GC/ECD response being equal to five times the GC background noise. 

(2) Detection limits are based on a sample size of 100 grams wet 
weight, an extract volume of 100 ml, a GC injection volume of 1.0 ul and a minimum detectable GC/ECD response being equal 
to five times the GC background noise • 
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• PCB - 1254 
PCB - 1260 

\ DFBP Cone. I . 
% Recovery 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/L - Groundwater 

OIA-GW-01 OIA-GW-01 102-GW-01 

Reo. 1 Rep. 2 

7.6 
409.0 145.9 270 

5.2 
6.0 

5.5 65 

9.0 7.0 17 
13 

34.4 6.8 83 

10 

-

100.0/93.6 100.0/102.7 100.0/100.5 

• 1 NO = Not detected 

04-GW-01 

5.0 
270 

5.0 
5.9 

-
4.6 

60 

8.8 

21 
21 

8 8 

11 
15 

100.0/106.5 

• 1 A .less than value means that a trace amount of the compound was detected, but it was 
below the established detection limit. 

· 1 Tentative compound identifications were made using a retention time window of 1~. 
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Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/L - Groundwater 

06-GW-01 07-GW-01 08-G~~-01 

4.7 3.4 
130 870 3_Q 

4 5 3.7 
R 2_ _8_1 R2 

lQ 

?t; 1? 10 

48 110 66 
9.3 6.8 

14 24 10 

18 18 25 
13 14 13 

92 
21 
35 

_13 _9 5 16 

78 

09-GW-01 

10 

15 

1Rn 
- n 

1Ll 

10 

12 

12 

49 
lQ 

19 

~ DFBP Cone. I 
100.0/110,.4 100.01r6o.8 100.0/128.1 100.0/95.6 · % Recovery 

• • NO = Not detected 
• A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit • 
. 1 · Tentative compound identifications were made using a retention time window of 1%. 
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I DFBP Cone. I 
· % Recovery 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units nq/L - Groundwater 

10-GW-01 11-GW-01 12-GW-01 

5.6 
990 26.0 250 

6 9 26 
7.2 10.4 630 
3 3 
8 0 3.8 99 

21 
. 4.6 

6.8 35.8 8.0 
6 6 26 

35 5 1a 
33 2 14 

1? li 32 
_9~ 915.4 

13 5 20 1 8.6 

67 
_5_3 27 

. 

100.0/175.7 100.0/102.3 .100. 0/131."6 

13-GW-0 

16.0 
73.6 

5.9 
5.5 

. 

2n n 

6.4 
19.3 

21.5 

26 4 

100.0/91.0 

.. 1 NO = Not detected 

• 

• 

1 A less than value means that a trace amount of the compound was detected, but it was 
below the established detection limit. 

· 1 Tentative compound identifications were made using a retention time window of 1~. 
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Sulfate 

i DFBP Cone./ 
· % Recovery 

. Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/L-Groundwater 

15-GW-01 16-GW-01 18-GW-01 

5.6 35 
120.7 570 3000 

6 9 4.6 320 
13 8 q_z 11 

100 
7.5 27 

59.0 25 6_9_ 
7.2 

21.4 5.6 6.8 
19 

17.1 11 

17.2 12 10 

14.0 13 32 
9.7 

12.6 16 
24 

6.3 7.5 

. 

100.0/100.~ 100.0/112.7 110.0/131.6 

19-GW-01 

4.4 
1153 

. 

3.4 
16 1 

4.9 
9.8 

6.6 

4.0 

9.1 

100.0/148.2 

• • NO = Not detected 

• 

• 
• A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
· 1 Tentative compound identifications were made using a retention time window of 1:. 
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Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/L-Groundwater 

:samcle = 20-GW-01 21-GW-01 I 
I 

123-G~J-01 I I I 
r-l .:::;.2..:.4-...::G::.::W._-~01;:......._--i 
I I 

18.3 110 
14 150 36 

5.2 16 
14 16 18.1 5.6 

13 : 

13 4.7 7.0 4.0 
90 52 89.0 7.3 
13 6.2 7.0 

11 8.0 
25 

44 22 22.2 
64 17 24.4 6.4 

64 
16 10 
9.4 5.5 11.1 

22 18 72.2 120 
41 48 
20 7.8 6.8 29 

' 

. 

\ DFBP Cone. I 
% Recovery 100.0/118.9, 100.0/102.2 100.0/111'.4 100.0/110.9 

• NO = Not detected 
• • A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
• Tentative compound identifications were made using a retention time window of 1:. 
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Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/L-Groundwater 

25-GW-01 Metho.d Blank I 
i 

1318 0 

4.1 
5.4 
4.8 

3.6 
5.6 

10.8 

26.5 
58.6 

. 

; DFBP Cone. I 100.0/163.2 100.0/91.5 % Recovery 100 . 

• 

•
1 

NO = Not detected 
A less than value means that a trace amount of the 
below the established detection limit. 

• Tentative compound identifications were made using 
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I DFBP. Cone. I 
· % Recovery 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units·nq/wet g - SOLIDS 

02-WA-04.05 .06 !Q3-WA~05 03-WA-08 

<6 0 ?0 .a. 

6.5 <6.0 
10 q 19.4 

8.7 <12.3 '9.0 
<7.0 <7.0 
<7.0 9.9 

/ 

_8_0 8.6 
26 5 

13.4 <13 1 <7.0 

36.6 

. 

. 

10.0/134.a 10.0/116.7 10.0/123.3 

03-SB-03 

. <6.0 

2.5 

1.0 
1.4 
0.7 

' 

10.0/113.5 

• 1 NO = Not detected 

• 

• 
1 A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
1 Tentative compound identifications were made using a retention time window of 1:. 
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l DFBP Cone./ 
· % Recovery 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Contentrations; Unitsng/wet g- SOLIDS 

03-SB-07 04-WA-07 05-WA-03,10 

<7 
<9.0 

1.2 
3.1 <7 
0.9 <7 

n 1 

7. 7 17 

. 

10.0/103 .l 10.0/127.9 10.0/91.8 

06-WA-03,06 

7.9 

. 19.9 

6.8 
18.9 

10.4 
<150 

<70 

10.0/110.8 
e 1 NO = Not detected 

• 

• 

1 A less than value means that a trace amount of the compound was detected, but it was below the established detection limit. 
· 1 Tentative compound identifications were made using a retention time window of 1~. 
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Mirex 

:pes - 1016 
•• 

.PCB - 1242 
I 

PCB - 1248 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/wet g - SOLIDS 

06-SB-10 07-SB-04 OR-l.JA-04 OS 

5.6 5.0 

Q 7 

<~ n 28.0 

. <7 .0 

12.9 
6.7 

<13. 0 

. 

09-WA-OQ 

<6 .0 

-

6.0 

q 1 

27 

e · PCB 1254 

• 

• 

I 

'PCB - 12so 
. ··, 

\· DFBP Cone. I 
· · · % Recovery 10.0/117_3 10.0/121.2 10.0/114.9 10.0/106.1 

1 NO = Not detected •• 1 A less than value means that a trace amount of the compound was detected, but it was 
below the established detection limit • 

. 1 Tentative compound identifications were made using a retention time window of 1%. 
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l DFBP Cone. I 
: % Recovery 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Unitsng/wet g - SOLIDS 

111-WA-Ofi .07 11 ?-WA~04. 08 13-WA-05 

35 
6.6 

69 

<fi 0 1 o n 

1L1 

<7.0 

9.3 
<7.0 12.0 

<7.0 <7.0 
27 

10.0/98.0. 10.0/120.1 10.0/102.7 

• NO = Not detected 

14-WA-04 

4 .. 9 
. 

<•6 

<6 

.2.8 

6.3 

10.0/77.9 

• 
• A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
· • Tentative compound identifications were made using a retention time window of l:. 
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Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/wet g - SOLIDS 

15-WA-04,06 . 16-WA:..03 16-SB-07 

24.6 11.3 

<7 

2.2 

<7 18 4 2_ _5_ 

3.0 10.0 
<7.0 . 15.2 

. 

17-WA-04 

. 

e PCB - 1254 
PCB - 1260 

• 

• 

10.0/104,5 10.0/123.5 10.0/109.1 10.0/116.4 
I DFBP Cone. I 
: % Recovery 

1 NO = Not detected 

• 

1 A less than value means that a trace amount of the compound was detected, but it was 
below the established detection limit. 

· 1 Tentative compound identifications were made using a retention time window of 1:. 
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l DFBP Cone. I 
· % Recovery 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/wet g - SOLIDS 

18-WA-03 20-\-JA-05-RI 20-WA-05-R2 

17.2 
<14.2 

52.3 7.5 7.7 
62.3 14.3 24.6 

59.6 <7.0 ·<7 .0 
66.6 <7.0 
19.5 12.4 9.6 

<9.8 15.2 13.6 

9.1 

. 

10.0/107 -~ 10.0/125.1 10.0/129/7 

21-WA-04 

<6.0 

. <6 

5.5 

<7 

<8 

27 

<7 
21 

10.0/112.0 

• • NO = Not detected 

• 

• 
• A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
· • Tentative compound identifications were made using a retention time window of 1%. 
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; DFBP Cone./ 
% Recovery 

Science Applications, Inc . 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/wet g - SOLIDS 

22-WA-03 23-WA-03.04 05 I 124-WA-04 
I 

45.9 

<7 

98.9 24.3 

<10.1 
<10.4 19.1 

-

10.0/111.0 10.0/79.3 10.0/104.6 

• • NO = Not detected 

I 125-SB-05 

<7.0 

0.9 

10.0/110.9 

• 
• A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
1 Tentative compound identifications were made using a retention time window of 1%. 

74 

• 

I 
I 

i 
I 

! 
! 

' .. , 
! 

I 
' 

I 

I 
i 

i 



• 

• • 
·Sam le -

• 

• 

• 

• 

• 1 or 

iPCB - 1232 

PCB - 1248 

Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units nq/wet g - SOLIDS 

25-SB-01,02,03 25-SB-01 ,02,03 
I 

I I Method Blank 
Reo. 1 Rep. 2 i 

<8.0 <8.0 

, ... lt·1ethod Blank 2 

--

e PCB - 1254 

• 

• 

I 

'PC - 12so 

; DFBP Cone. I 
% Recovery 10. 0/lOS. 2 10.0/127.9 10.0/102.8 10.0/94.6 

• 
•, NO = Not detected .. 

A less than value means that a trace amount of the compound was detected, but it was 
below the established detection limit. 

• Tentative compound identifications were made using a retention time window of 1%. 
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• Science Applications, Inc. 

Va..ATILE Olt;ANIC CDMPClJNDS 

• a.IEN!': Woodward Clyde Cbnsul tants 
FRQJECI': Mission Bay Landfill • DATE: 11/7/83 

Sample Identification: groun<il.rater 
canpounds Cbncentration Units: ug/1 (pP:>) 

Detection Well Well % Well Well % • Limit In 16 16 Diff 18 18 Diff 
eS2 BeU. .BeR..2. BeU. .BeR..2. Acetone * ND ND ND ND 57 .a 100 

Acrolein * ND ND ND ND ND ND 
Acrylonitrile * ND ND ND ND ND ND 
Benzene 4.4 ND ND ND No ND ND • Brananethane * ND ND ND ND ND ND 
Branodichloranethane 2.2 ND ND ND ND ND ND 
Branoform 4.7 ND ND ND ND ND ND 
2-Butanone (MEK) * ND ND ND ND ND ND 
carbon Tetrachloride 2.8 ND ND ND ND ND ND 
Oll.orobenzene 6.0 ND ND ND ND ND ND 

• Olloroethane * ND ND ND ND ND ND 
2-Chloroethylvinyl ether * ND ND ND ND ND ND 
Oll.oroform 1.6 ND ND ND ND ND ND 
Oll.oranethane * ND ND ND NO ND ND 
Dibranochloranethane 3.1 ND ND ND ND ND ND 
1,1-Dichloroethane 2.8 ND ND ND NO ND NO 

<' 1,2-Dichloroethane 2.8 ND ND ND ND ND ND • • 1,1-Dichloroethene 2.8 ND ND ND ND ND ND 
Trans-1,2-Dichloroethene 1.6 ND ND ND ND ND ND 
1,2-Dichloro~opane 6.0 ND ND ND ND ND ND 
Cis-1,3-Dichloro~opene s.o ND ND ND ND ND ND 
Trans-1,3-Dichloro~opene SGO NO ND NO ND ND ND 
Ethyl benzene 7.2 ND ND ND ND ND ND • Methylene chloride 2.8 65.0 61.1 6.4 66.2 62.8 5.1 
1,1,2,2-Tetrachloroethane 6.9 ND ND ND ND ND ND 
1,1,2,2-Tetrachloroethene 4.1 ND ND ND ND ND ND 
Tetrahydrofuran * ND ND ND ND ND ND 
1,1,1-Trichloroethane 3.8 ND ND ND NO ND ND 
1,1,2-Trichloroethane * ND ND ND ND ND ND •• Trichloroethene 1.9 ND ND ND ND ND ND 
Trichlorofluoramethane * ND ND ND ND ND ND 
Toluene 6.0 ND ND ND ND ND ND 
Vinyl Qll.oride * ND ND ND ND ND ND 
M,P-Xylene 7.2 ND ND ND ND ND ND 
o-Xylene 7.2 ND ND ND ND ND ND 

• 
NJTE: 0 ND indicates canpound Not Detected. 

0 A less than val!Je (<) indicates that compound was detected but below 
established detection limit. 

* Detection Limit not determined. 

• • 
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Science Applications, Inc. 

VOLATILE Olt;ANIC COMPClJNDS 

Cl.IENI': Wooclvard Clyde COnsultants 
PR.OJECI': Mission Bay Landfill 
DATE: 11/7/83 

Sample Identification: soil/waste 
can~unds COncentration Units: ug/g (ppn) 

Detection 03-SB 03-SB 
Limit In -Q3 -Q3 

£&1!1 .ReiU .B&m..Z Acetone * ND ND 
Acrolein 0.2 ND ND 
Acrylonitrile 0.2 ND ND 
Benzene 0.2 ND ND 
Branomethane * ND ND 
Branodichloranethane 0.2 ND ND 
Branoform 0.2 ND ND 
2-Butanone (MEK) * ND ND 
carbon Tetrachloride 0.2 ND ND 
CU.orobenzene 0.2 ND ND 
Oll.oroethane * ND ND 
2-<llloroethylvinyl ether * ND ND 
Oll.oroform 0.2 ND ND 
Oll.oranethane * ND ND 
Dibromochloromethane 0.2 ND ND 
1,1-Dichloroethane 0.2 ND ND 
1,2-Dichloroethane 0.2 ND ND 
1,1-Dichloroethene 0.2 ND ND 
Trans-1,2-Dichloroethene 0.2 ND ND 
1,2-Dichloro~opane 0.2 ND ND 
Cis-1, 3-Dichloro~o~ne . 0.2 ND ND 
Trans-1,3-Dichloro~opene 0.2 ND ND 
Ethylbenzene 0.2 ND ND 
Methylene chloride 0.2 ND ND 
1,1,2,2-Tetrachloroethane 0.2 ND ND 
1,1,2,2-Tetrachloroethene 0.2 ND ND 
Tetrahydrofuran * ND ND 
1,1,1-Trichloroethane 0.2 ND ND 
1,1,2-Trichloroethane 0.2 ND ND 
Tr ichloroethene 0.2 ND ND 
Trichlorofluoromethane * ND ND 
Toluene 0.2 ND ND 
Vinyl CU.oride * ND ND 
M,P...Xylene 0.2 ND ND 
~Xylene 0.2 ND ND 

IDI'E: o ND indicates can~und Not Detected. 
o A less than value (<) indicates that corn~und was detected but below 

established detection limi~ 
* Detection Limit.not determined. 

** Exceeds high level detection limit (>400 ppn) 
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• Science Applications, Inc. 

VCLATILE OIGANIC <DMRlJNDS • O.IENI': Woocioiard Clyde Consultants • PROJEC!': Mission Bay Landfill 
DATE: 11/7/83 

Sample Identification: groundwater 
canpounds Concentration Units: ug/1 (Pfb) 

• Detection Well Well Well Well 
Limit In 07 07 15 15 
~ ~ ~ ~ ~ Acetone * ND ND ND ND 

Acrolein * ND ND ND ND 
Acrylonitrile * ND ND ND ND 

• Benzene 4.4 31.5 79 38.4 96 
Brananethane * ND ND ND ND-
Branodichloranethane 2.2 38.1 95 45.5 114 . 
Branoform 4.7 36.7 92 41.1 103 
2-Butanone (MEK) * ND ND ND ND 
Carbon Tetrachloride 2.8 39.9 100 38.6 97 
O'll.orobenzene 6.0 37.0 93 32.9 82 • O'll.oroethane * ND ND ND ND 
2-cbloroethylvinyl ether * ND ND ND ND 
Clll.oroform 1.6 39.7 99 37.3 93 
Oll.oromethane * ND ND ND ND 
Dibranochloranethane 3.1 38.9 97 34.4 86 
1,1-Dichloroethane 2.8 36.7 92 36.1 90 • • 1,2-Dichloroethane 2.8 35.3 88 42.0 105 
1,1-Dichloroethene 2.8 37.6 94 37.4 94 
Trans-1,2-Dichloroethene 1.6 33.7 84 44.4 111 
1,2-Dichloro~opane 6.0 34.4 86 34.2 86 
Cis-1,3-Dichloro~opene 5.0 26.4 66 38.2 96 
Trans-1,3-Dichloro~opene 5.0 ND ND ND ND 

• Ethylbenzene 7.2 25.6 64 28.8 72 
Methylene chloride 2.8 51.2 87 50.4 77 
1,1,2,2-Tetrachloroethane 6.9 38.8 97 43.9 110 
1,1,2,2-Tetrachloroethene 4.1 37.4 94 33.3 83 
Tetrahydrofuran * ND ND ND ND 
1,1,1-Trichloroethane 3.8 32.7 82 43.2 108 
1,1,2-Trichloroethane * 40.1 100 34.8 87 •• Trichloroethene 1.9 35.6 89 33.5 84 
Trichlorofluoromethane * ND ND ND ND 
Toluene 6.0 31.4 79 36.9 92 
Vinyl Clll.oride * ND ND ND ND 
M,P-Xylene 7.2 ND ND ND ND 
~Xylene 7.2 ND ND ND ND • 
lUI'E: • ND indicates canpound Not Detected. 

• A less than value (<) indicates that compound was detected but below 
established detection limi~ 

* Detection Limit not determined. • • 78 
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Science Applications, Inc. 

Accuracy Data 

Base/Neutral/Acid Organic Extractables 

Sample 
We 11 No. 

01A 
02 
04 

06 
07 

08 

09 
10 
11 

12 
13 

15 

16 

18 

19 

20 

21 

23 
24 

25 

Groundwater 

Percent 
D5-Nitrobenzene 
Recovered 

SOLIDS 

102 
54 

110 

120 

ND 
154 

ND 
118 

ND 
42 
62 

62 

42 

48 
134 

46 

ND 
44 

142 

52 

Due to the complex nature of the matrix it was not possible 
to concentrate the final sample extract to 1.0 ml. In most 
cases the final volume was 10.0 ml. or greater, which resulted 
in a final concentration of surrogate standards below the level 
of detection of the GC/MS. 
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Science Applications, Inc. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Mission Bay Landfill 

Accuracy Data: Spike and Recovery 

Solids 

Sample Concentration 
DFBP Spike 
ng/wet g 

02-WA-04,05,06 10.0 
03-WA-05 10.0 
03-WA-08 10.0 
03-SB-03 10.0 
03-SB-07 10.0 
04-WA-07 10.0 
05-WA-03,10 10.0 
06-WA-03,06 10.0 
06-SB-10 10.0 
07-SB-04 10.0 
08-WA-04,05 10.0 
09-WA-09 10.0 
11-WA-06,07 10.0 
12-WA-04,08 10.0 
13-WA-05 10.0 
14-WA-04 10.0 
15-WA-04,06 10.0 
16-WA-03 10.0 
16-SB-07 10.0 
17-WA-04 10.0 
18-WA.:03 10.0 
20-WA-05-R1 10.0 
20-WA-05-R2 10.0 
21-WA-04 10.0 
22-WA-03 10.0 
23-WA-03,04,05 10.0 
24-WA-04 10.0 
25-SB-05 10.0 
25-SB-01,02,03-Rl 10.0 
25-SB-01,02,03-R2 10.0 
Blank 1 10.0 
Blank 2 10.0 

80 

P~rcent 
Recovery 

134.4 
116.7 
123.3 
113.5 
103.1 
127.9 

91.8 
110.8 
117.3 
121.2 

'114.9 
106.1 
98.0 

120.1 
102.7 
77.9 

104.5 
123.5 
109.1 
116.4 
107.9 
125. 1 
129.7 
112.0 
111.0 

79.3 
104.6 
110.9 
105.2 
127.9 
102.8 

94.6 
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Science Applications, Inc . 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Sample 
We 11 No. 

01 Rep. 1 
01 Rep. 2 
02 
04 
06 
07 
08 
09 
10 
11 
12 
13 
15 
16 
18 
19 
20 
21 
23 
24 
25 
Blank 

Mission Bay Landfill 

Accuracy Data: Spike and Recovery 

Groundwater 

Concentration 
DFBP Spike 
( n g; L ) 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

* Interfering compound co-eluting with DFBP. 
81 

Percent 
Re·covery 

93.6 
102.7 
100.5 
106.5 
110.4 
323.8* 
128.1 

95.6 
175.7* 
102.3 
131.6* 

91.0 
100.6 
112.7 
131.6* 
148.2* 
118.9 
102.2 
111.4 
110.9 
163.2* 

91.5 
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:samole = 

!PCB - 1016 

I - 1221 

I - 1232 

IPcB - 1242 

PCB -

i DFBP Cone. I 
· % Recovery 

Science Applications, Inc . 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/L-Groundwater 
Precision Data 

01A-GW-01 01A-GW-01 I 
; 

% Difference 
Rep. 1 Rep. 2 I 

409.0 145.9 64 

5.5 ND ND 

9 0 7.0 22 

34.4 6.8 80 

. 

100.0/93.6. 100.0/102.7 

• NO = Not detected 

• 
• A less than value means that a trace amount of the compound was detected, but it was 

below the· established detection limit. 
1 Tentative compound identifications were made using a retention time window of 1~. 
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I 1Endosulfan Sulfate 

I - DOT 

• 

•• 
- 1232 
- 1242 
- 1248 

; DFBP Cone./ 
% Recovery 

Science Applications, Inc . 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/wet g - SOLIDS 
Precision Data 

20-~IA-05 20-~JA-05 I 1 % Difference 
I 

Rep. 1 Rep. 2 I 

7.5 7.7 2 6 . 
14.3 24.6 41.9 

<7 .0 <7 .0 ND 

12.4 9.6 22 6 

15.2 13 6 10 5 

9.1 ND ND 

. 

10.0/125.1. 10.0/129.7 

• • NO = Not detected 

• 

• 
• A less than value means that a trace amount of the compound was detected, but it was 

below the established detection limit. 
1 Tentative compound identifications were made using a retention time window of 1~. 
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Science Applications, In~. 

ORGANOCHLORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS 

Woodward-Clyde Consultants: Mission Bay Landfill 

Sample Concentrations; Units ng/wet g -·SOLIDS 
Precision Data 

:samcle = 25-SB-01,02,03 25-SB-01,02,03 I I % Difference 
Rep. 1 Rep. 2 I 

: 

<8 <8 NO 

. 

; DFBP ·cone./ 
% Recovery 10.0/105.2 . 10.0/127.9 

• 
•, NO = Not detected 

A less than value means that a trace amount of the compound was detected, but it was 
below the established detection limit. 

t Tentative compound identifications were made using a retention time window of 1~. 
84 
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4. 0 INORGANICS 

4.1 Inorganic Analysis - Protocols and Quality Assurance 

Procedures 

The following methods are the protocols which were used in 

the analysis of cyanide, sulfide, pH, phenol, oil and grease, and 

fluoride in impinger, sediment and water samples. These methods 
.· 

are each from EPA's Methods ~ ~m~ Analysis Q.f N..a..tll .a.rui 

Wastes, March 1979 (600/4-79-020). Specifically, the following 

methods were used: 

Impingers: 

Water: 

Sediments: 

CN-: Method No. 335.3 
Sulfide: Method No. 376.2 

C~: Method No. 335.2 
pH: Method No. 150.1 
phenol: Method No. 420.1 
oil & grease: Method No. 413.1 
fluoride: Method No. 340.2 
sulfide: Method No. 376.2 
TOX*: Method No. 9020 

C~: Method No. 335.3 
phenol: Method No. 420.2 
pH*: Method No. 9040 
sulfide: Method No. 376.2 
fluoride: Method No. 340.2 

Each of these methods are briefly described below, followed by a 

dicussion of the quality assurance procedures used in performing 

the analysis. 

*U.S. EPA Test Methods.for Evaluating Solid Waste, SW-846, 2nd 
ed., 1982 • 
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~ (150.1) 

pH in water was determined electrometrically using a glass 

electrode in combination with a reference potential or a 

combination electrode. The measurement of pH is done directly by 

placing the electrode into the sample • 

Quality assurance was ascertained by calibrating the pH 

meter at the time of each use with three standard buffer 

solutions • 

~ (9040) 

This method is similar to Method 150.1 but is applicable to 

sludges and slurries. Quality assurance practices are the same 

as the 150.1 method • 

Cyanide (335.2> 

Cyanide is released from the aqueous solution by a reflux 

and distillation process and absorbed in a basic sol uti on. The 

cyanide ion was determined colormetrically by converting to 

cyanogen chloride and mixed with an acid reagent and analyzed 

with a UV/Vis spectrophotometer • 
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Quality assurance is performed by spike recovery, duplicate 

analysis and calibration. The spectrophotometer was calibrated 

at the appropriate wavelength using a series of standards which 

encompass the range of the sample. As a measurement of 

precision, replicate analysis were performed of several samples 

to evaluate the variability of the analysis. In each set of 

samples, one was spiked with a known standard prior to 

preparation and analysis. Percent recovery was calculated on 

that sample • 

Cyanide C335.3l 

This method is identical to Method 335.2 except that it is 

performed automatically using an Autoanalyzer • The quality 

assurance practices are also the same as the other cyanide 

method • 

Fluoride C340.2l 

Fluoride was determined potentiometrically using a fluoride 

electrode in conjunction with a standard single junction 

reference electrode with a selective ion meter. The electrode 

was placed in the sample for direct readout on the meter • 
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Quality assurance was performed by developing a calibration 

curve using seven standard solution concentrations which 

encompass the concentrations of the samples being analyzed • 

Sulfide (376.2) 

The sample was reacted with dimethyl-p-phenylenediamine in 
.. 

the presence of ferric chloride to produce methylene blue. The 

methylene blue·was then measured spectrophotometrically • 

Quality assurance for the sulfide analysis consisted of 

calibration of the spectrophotometer using three standard 

solutions: duplicate analysis to estimate precision and spike 

recovery with a known standard concentration. 

Qil ~Grease C413.ll 

The samples for analysis for oil and grease were acidified 

to a pB <2 and serially extracted with fluorocarbon-113. The 

solvent extract was then dried and weighed. 

Quality assurance procedures for oil and grease included 

measurement of precision by duplicate analysis, and the analysis 

of a method blank using de-ionized water as the sample media • 
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Phenolics (420.1) 

Samples to be analyzed for phenol were distilled and reacted 

with 4-aminoantipyrine in the presence of potassium ferricyanide 

at a pH of 10. The resulting mixture was analyzed 

spectrophotometrically • 

Quality assurance was performed by duplicate analysis and 

spike and recovery analysis in each sample set • 

Phenolics (420.2) 

This method is identical to the previous method for analysis 

of phenolics except that it is performed automatically using an 

Autoanalyzer • The quality assurance procedures performed in the 

previous method was also performed with these samples • 

Total Organic Halides (TOXl (9020) 

The water samples were first adjusted to pH 2 prior to being 

passed through an activated carbon column. The column was washed 

with nitric acid to remove any trapped inorganic halides and then 

pyrolyzed in two stages. Concentrations were determined using a 

micro-colormetric-titration detector • 
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All samplers were analyzed in duplicate for precision 

analysis. The method blank was analyzed using deionized water as 

the sample material. Calibration of the instrument was performed 

with a standard solution. Spike and recovery was also measured 

with each sample set. 

4.2 QA/QC Inorganics 

The inorganic samples were spiked for cyanide, phenol, oil 

and grease, fluoride and sulfide. Recoveries were acceptable for 

accuracy. Precision data for replicate analysis was within 

acceptable limits • 
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SamEle # cxanide 

• 01A-GW-01 <0.02 
02-GW-01 <0.02 
04-GW-01 <0.02 

• 06-GW-01 <0.02 
07-GW-01 <0.02 
08-GW-01 <0.02 
09-GW-01 <0.02 

- 10-GW-01 <0.02 • 11-GW-01 <0.02 
12-GW-01 <0.02 
13-GW-01 <0.02 
15-GW-01 <0.02 • 16-GW-01 <0.02 
18-GW-01 <0.02 
19-GW-01 <0.02 
20-GW-01 <0.02 

• 21-GW-01 <0.02 
23-GW-01 <0.02 
24-GW-01 <0.02 
25-GW-01 <0.02 

• EPA METHOD 
NUMBER 335.2 

~· • 
• 

Science Applications, Inc. 

E.!! 

7.38 
7.42 
7.16 
7. 08 
7.03 
7. 15 
6.93 
7.36 
6.86 
7.25 
7.50 
7.13 
7.34 
7. 17 
7.04 
7. 15 
6.80 
6.62 
7. 13 
7.00 

150. 1 

Mission Bay Landfill 

WATER-INORGANICS/phenol 

(mg/L) 

Ehenol Oil & Grease 

0.062 <2 
0.028 9 
0.047 <2 

0.082 <2 

0.019 <2 

0.198 <2 

0.167 16 
0.019 3 
0.046 2 
0.126 8 

.180 <2 

0.082 <2 

0.046 <2 

0.412 9 

<0.010 . 9 
0.028 <2 

0.082 8 
0.144 5 
0.136 3 
0.055 5 

420.1 413.1 

91 

F- s 2-

0.5 0.51 
0.7 0. 77 
0.6 0.14 
0.5 0.94 
0.3 0.07 
0.7 0.60 

<0.1 0.20 
0.8 0.87 
4.6 0.18 
0.8 0.16 
0.5 1. 04 
0.8 0.35 
0.6 0.19 
0.5 0.07 
1.1 0.12 
0.8 1. 00 
0.9 0.10 
0.2 0.45 
0.6 0.26 
0.8 0.18 

340.2 376.2 



• 
Science Applications, Inc . • Mission • Bay Landfill 

Sediments-Inorganics {phenol) 

(mg/Kg-wet) 

• 
Sample # CN- phenol 1!!! s2- F-

02-WA-04,05,06 <10 0.58 7.8 6.25 0.5 

• 03-WA-05 .:;10 15.3 7.8 60.0 0.4 
: 

03-WA-08 <10 0.39 7.6 8.50 1.2 
03-SB-03 <10 1. 79 9.5 5.09 1.5 
03-SB-07 <10 0.25 8.3 19.4 1.3 

• 04-WA-07 <10 0.81 7.8 3.90 0.8 
05-WA-03, 10 <10 0.63 8.7 4.48 0.7 
06-WA-03,06 <10 2.10 8. 1 10.56 1.9 
06-SB-10 <10 0.29 8.1 5.87 <0.4 

• • 07-SB-04 <10 0.75 9. 1 3. 17 2.2 
08-WA-04,05 <10 0.65 8.1 8.43 0.5 
09-WA-09 <10 1. 47 7.9 8.55 2.6 
11-WA-06,07 <10 0.90 8.0 21.36 2.4 

• 12-WA-08 <10 1. 96 7.4 9.93 0.6 
13-WA-05 <10 1.88 7.7 64.0 0.8 
14-WA-04 <10 0.74 8.3 6.09 0.8 
15-WA-06 <10 0.66 5.7 25.21 <0.4 
16-WA-03 <10 1. 00 6.7 7.95 0.5 •• 16-SB-07 <10 0.37 7.8 11.32 0.8 
17-WA-04 <10 0.77 6.9 6.03 0.8 
18-WA-03 <10 0.58 7.5 9.91 0.6 

20-WA-05 <10 0.55 7.5 11.23 1.5 

• 21-WA-04 <10 5.57 6.5 12.91 0.6 

22-WA-03 <10 22.9 7.7 5.80 2.0 

23-WA-03,04 <10 0.60 7.5 4.13 0.6 

24-WA-04 <10 1. 70 7.1 16.48 .;0.4 

• 25-SB-05 <10 2. 13 7.6 20.49 3.6 
~~ • EPA METHOD 

NUMBER 335.63 420.2 9040 376.63 340.2 
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• Science Applications, Inc . • Mission Bay landfill 

TOTAL ORGANIC HALOGEN CONTENT: WATER 

(EPA METHOD 9020) 

• 
SAMPLE I. D. CONCENTRATION mg/L 

WELL # 

• . 

01A 1.096 
02 0.884 
04 0.327 • 06 0.505 
07 1. 021 
08 0.610 
09 0.691 • • 10 0.205 
11 0.696 
12 0.491 
13 0.837 

• 15 1. 311 
16 0.255 
18 1. 267 
19 0.118 

•• 20 0.372 
21 0.690 
23 0.648 
24 0.904 

• 25 1. 072 
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Science Applications, Inc . 

Client: Woodward Clyde Consultants 

Project: Mi~sion Bay Landfill 

Q.C. DATA- Cyanide, pH, phenol, Oil & Grease 

Fluoride, Sulfide and TOX in water 

_ Q.C.- Sample 
Test Parameter Spike % Recovery Duplicate RPD* Obs. 'Value ~~ Recovery 

Cyanide 100.5 ' 106.8 0, 0 .060 96.7 

phenol 108 ' 115 0. 0 10.4 91.5 

Oil & Grease 91 ' 88 0, 1 30.6 90 

Fluoride 96 ' 81 8, 10 1.5 115 

Sulfide 97.0 97.6 9.5, 4.1 

TOX 

pH (units) 0. 1 ' "3. 9 7. 77 99.6 

RPD = Relative Percent Difference 
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Test Parameter 

Cyanide 

pH 

Fluoride 

Sulfide 

phenol 

Science Applications, ,Inc. 

C 1 i en t : W o o;dw a r d C 1 y d e. Co n s u 1 t a n t s 

·Project: ~1f~sion Bay Landfill 

Q.C. DATA- Cyanide, pH, phenol, Fluoride and 

Sulfide in Sediment 

Q.C. 
Spike% Recovery . Duplicate RPD* Obs. Value 

laa.s ' 1 a6. 8 a , a a.060 

7. 77 

106 83 6;4 ' 6.4 1.2 

91.6 ' 89.4 10.3 ' 10.9 

87.4 ' 88.6 10.4 ' 1.2 10.4 

* RPD = Relative Percent Difference 

95 . 

Sample 
:1 Recovery J 

96.7 

99.6 
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5.0 GASES 

5.1 Sampling Protocol for Collection of Landfill Gases 

The following sample collection devices were used: 

1) Tenax-GC/Silica ~ adsorbent resin stainless steel 
~m.n..s. .fJu ..9ll .a.a.mJ;U.u, (2-mm i.d. x 25-cm length) 
packed with 80 mg of Tenax-GC (60-80 mesh) and 20 mg of 
Silica Gel (60-80 mesh). The Tenax Trap sampling method 
provides a detection limit of 1 ppb for most of the 
compounds listed in Table 1 • 

2) Evacuated stainless steel cylinders .fJu gaQ aam~, 
(either 300- or 500- cubic centimeter (cc) volume) 
double ended with valves. These cylinders are made from 
seamless 304 stainless. The gas cylinder sampling 
method provides a detection limit of 1 ppm for the major 
species. 

3) vial. ~~ ~ ~ condensate .a.a.mJ;U.u, 40 ml capacity 
screw cap (Pierce #13075 or equivalent). 

The field sampling module enabled collection and concentration of 

volatile organic compounds onto adsorbent resin sample collection 

traps. The sampler operated with 110 volts AC line voltage. The 

sampler contains a differential flow controller, a fine metering 

needle valve and a dual range flowmeter for accurately achieving 

and maintaining the desired sample collection flow rate. The 

flow rate was set with the fine metering needle valve and is 

monitored with a bubble flow meter and an in-line dual range flow 

meter • 

Figure 4 depicts the sampling equipment sequence used in the 

gas sampling. Field 'quality assurance was performed using blank 

samples • 
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FIGWE 4 (A apd B) 

Sampling Llpe Set ~P 

A. Sample collect1on at Stat1c Pressure 

Toggle 
Bubble 

Sampling Shut-Off 
flow 

1.0 ::1 l><l 
Trap I Heier) 

""-J 

Pump > 
or 

Cyl1nder 

Site (Port) Valvo 

6 · Sample collect1on at Pos1t1ve Pi~~ssure 

Toggle Rc9ulat ing Uuhl• lc 

S<unpl ing Shut-Off Valve I" low 

:J Regulator I><J 
Trap f•ter] > or 

Cylinder 

Site/Port 
Vd)ve 
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5.2 Analytical Protocol for Analysis of Landfill Gases 

The Tenax traps containing the adsorbed sample is positioned 

in the purge and trap device (Tekmar LSC-2 or equivalent) with 

leak tight Swage-lok fittings. The trap is back-flushed while 

being rapidly heated to thermally desorb the components into the 

inlet of the gas chromatograph. VOC's are cryogenically focused 
--

using liquid nitrogen (LN2), on the first loop of the-capillary 

column, during the desorption step. Cryogenic focusing is 

required to maintain narrow chromatographic bands during 

subsequent chromatography. The components are separated via the 

gas chromatograph and detected by mass spectrometry. The mass 

spectrometer provides both qualitative and semi-quantitative 

information. 

Nitrogen, oxygen, argon, carbon dioxide and methane 

concentrations were measured in gas cylinders collected from the 

landfill using gas chromatographic techniques with thermal 

conductivity detection. Using a gas tight syringe, 1.0 ml of. gas 

was transferred from the cyclinder to the gas chromatograph for 

analysis. The GC was calibrated in the external stand and mode • 

98 



• 

• ~ 

• 

• 

• 

• 

•e 

• 

• 

• 

• 

5.3 QA/QC Gases 

Because gas samples are collected in cylinders and tenax 

traps, the QA/QC for priority pollutants was achieved through the 

use of a reference standard. Because the concentration of HCN 

and s2s were below the method limit of detection, replicate 

analysis was unnecessary and therefore not run • 
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Science Applications, Inc. 

Mission Bay Landfill 

Gas Well Sample Analysis 

Hydrogen Cyanide and Hydrogen Sulfide 

(Concentration fn mg/Ll 

Sample HCN H2S 
Well No. 
Existing Wells <0.01 NO 

1 <0.01 NO 
2 <0.01 NO 
3 <0.0.1 NO 
4 <0.01 NO 
5 <0.01 NO 

New Wells 
3 <0.01 <0.5 
5 <0.01 <0.5 

14 <0. 01 <0.5 
17 <0.01 <0.5 

22 <0. 01 <0.5 
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Science Applications, Inc. 

1•1 iss ion Bay Landfill 

Gas Well Sample Analysis 

Fixed Gas Anal~sis b~ Volume 

Existing 
Well No. N2 02 AR CH4 C02 

. 
1 27.1 0.5 0.3 43.3 28.6 
2 46.7 0.6 NO 23.1 24.7 
3 56.8 1.9 0.8 18.3 20.8 
4 5.0 1.3 NO 60.0 28.0 
5 3.0 0.8 NO 60.0 33.8 

Priority Pollutants 

Existing Wells: GC/MS analysis identified the presence of 
numerous aliphatic and aromatic hydrocarbons 
but no EPA priority pollutants. 

New Wells: GC/MS analysis identified the presence of 
numerous aliphatic and aromatic hydrocarbons 
hut only traces of the EPA priority pollutant~ 
benzene, and ethylbenzene. 

Priorit~ Pollutants in New Gas Wells (Volppm) 

We 11 No . Benzene Ethyl Benzene 

3 0.047 NO 

5 0.047 NO 

14 0.087 0.82 

17 0.044 0.030 

22 0.013 NO 
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Science Applications, Inc. 

MISSION BAY LANDFILL 

Gas Well Sample Analysis 

Fixed Gas Analysis by Volume 

New Well N2 02 CH4 C02 co 

* 

Number 

3 1.9 <0.01 60.9 36.6 <0.01 

5 0.8 0.6 63.8 37.3 ND 

14 23.3 <0.01 54.4 21.3 0.3 

17 18.2 <0.01 49.1 30.0 0.2 

17 dup 18.0 <0.01 49.0 30.0 0.2 

22* 55.8 16.0 15.0 13.2 ND 

The data for Well No. 22 is incongruous with other data. 
Because of the ratio of N2 to o2 it appears that either the 
well casing or the sample container leaked, allowing "air" 
into the system. The data for Well No. 22 is therefore not 
reliable and should not be considered in evaluating the 
gaseous conditions in the landfill • 
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